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PREFACE 


The  present  volmne  on  Garrett  County  is  the  third  of  a  series  of 
reports  deaKng  with  the  physical  features  of  the  several  counties  of 
Maryland,  l^ot  only  the  geology  and  mineral  resources  of  Garrett 
County  will  be  considered  hut  also  the  physiography,  soils,  climate, 
hydrography,  magnetic  declination  and  forests. 

The  Introdicdion  contains  a  brief  statement  regarding  the  location 
and  boundaries  of  Garrett  County  and  its  chief  physical  character- 
istics. 

The  Physiography  of  Garrett  County,  by  Cleveland  Abbe,  Jr., 
embraces  a  discussion  of  the  surface  characteristics  of  the  region, 
including  a  description  both  of  the  outward  forms  and  also  of  the 
reasons  for  their  existence.  Dr.  Abbe's  general  report  on  the  physi- 
ography of  the  whole  state  in  Vol.  I  of  the  Maryland  Weather  Service 
and  his  detailed  discussion  of  the  physiography  of  the  adjacent  region 
of  Allegany  County  are  here  supplemented  by  a  detailed  discussion 
of  the  physiography  of  Garrett  Coimty. 

The  Geology  of  Garrett  County,  by  George  Curtis  Martin,  deals 
with  the  stratigraphy  and  stiiicture  of  the  county.  An  historical 
sketch  is  gi^-en  of  the  previous  work  done  in  this  field,  to  which  is 
appended  a  complete  bibliography.  The  chapter  dealing  with  the 
interpretation  of  the  sedimentary  record  desei-^^es  especial  mention 
since  it  gives  an  interesting  history  of  this  portion  of  Western  Mary- 
land. 

A  preliminary  survey  of  the  geology  of  Garrett  County  was  made 
by  Mr.  A.  C.  McLaughlin  under  the  auspices  of  the  survey  during 
1897  and  1898  and  the  results  of  this  Avork  have  been  incorporated  in 
the  present  report. 

The  Mineral  Resources  of  Garrett  County,  by  George  Curtis  Mar- 
tin, deals  with  the  economic  wealth  of  Garrett  Coamty,  contained  in 
its  rocks.  The  existing  mineral  industries  ai-e  described,  and  the 
possibilities  of  new  ones  are  suggested. 

The  Soils  of  Garrett  County,  by  C.  W.  Dorsey,  contains  a  discus- 
sion of  the  leading  soil  types  of  the  county  and  their  relation  to  the 
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several  geological  formations.  This  investigation  was  conducted 
under  the  direct  supervision  of  Prof.  Milton  Whitney,  Director  of 
the  Bureau  of  Soils  of  the  U.  S.  Department  of  Agriculture. 

The  Climate  of  Garrett  County,  by  O.  L.  Fassig,  is  a  valuable 
digest  of  the  leading  climatic  features  of  the  coiinty.  Dr.  Fassig  is 
a  Section  Director  of  the  U.  S.  "Weather  Bureau  in  charge  of  the 
Baltimore  Office  of  that  organization  and  has  a  thorough  knowledge 
of  ^faryland  Climate. 

The  Hydrography  of  Garrett  County,  by  H.  A.  Presscy  and  E.  G. 
Paul,  gives  an  excellent  accoimt  of  the  available  water  power  in  the 
upper  Potomac  basin.  The  authors  are  members  of  the  Division  of 
Hydrography  of  the  U.  S.  Geological  Survey  and  their  paper  is  an 
imjwrtant  contribution  to  the  hydrography  of  Garrett  County. 

The  Magnetic  Declination  in  Garrett  County,  by  L.  A.  Bauer, 
contains  much  important  infonnation  for  the  local  surveyors  of  the 
county.  Dr.  Baiier  is  the  Chief  of  the  Division  of  Terrestrial  Mag- 
netism of  the  U.  S.  Coast  and  Geodetic  Survey  and  has  been  engageJ 
for  several  years  past  in  making  a  magnetic  sur^^ey  of  Maryland  iinder 
the  auspices  of  the  State  Geological  Suiwey. 

The  Forests  of  Garrett  County,  by  H.  M.  Curran,  with  an  intro- 
duction by  G.  B.  Sudworth,  is  a  contribution  of  much  significance  to 
the  forestry  interests  of  Maryland.  Mr.  Curran  has  studied  the 
forestiy  conditions  of  the  county  with  much  care  and  has  brought 
together  many  important  facts  regarding  the  present  and  future  pros- 
pects of  the  lumber  industry.  Mr.  Curran  is  a  member  of  the  For- 
estry Bureau  of  the  U.  S.  Department  of  Agriculture. 

The  State  Geological  Survey  desires  to  extend  its  thanks  to  th? 
several  ^sTational  organizations  which  have  liberally  aided  it  in  the 
preparation  of  many  of  the  papers  contained  in  this  volume.  The 
Director  of  the  U.  S.  Geological  Suiwey,  the  Superintendent  of  the 
U.  S.  Coast  and  Geodetic  Survey,  the  Chief  of  the  U.  S.  Weather 
Bureau  and  the  Chiefs  of  the  Bureaus  of  Soils  and  Forestry  of  the 
Department  of  Agriculture  have  granted  everv-  facility  in  the  conduct 
of  the  several  investigations,  and  the  value  of  the  report  has  been 
mucli  enhanced  thereby. 
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MARYLAND  GEOLOGICAL  SURVEY. 


GARRETT  COUNTY,  PLATE  I. 


THE  PHYSICAL  FEATURES  OF  GARRETT 
COUNTY 


INTEODUCTION. 

Garrett  county  is  the  westernmost  of  the  three  mountainous  coun- 
ties of  Western  Maryland.  It  is  located  between  the  parallels 
39°  12'  and  39°  44'  north  latitude  and  the  meridians  78°  54^'  and 
79°  30^'  west  longitude,  and  covers  an  area  of  681  square  miles. 
The  county  is  bounded  on  the  north  by  the  Mason  and  Dixon  line, 
which  runs  between  it  and  Somerset  and  Fayette  counties,  Pennsyl- 
vania; on  the  Avest  by  Preston  county,  West  Virginia,  from  which  it 
is  separated  by  an  arbitrary  line  running  north  from  the  headwaters 
of  the  Potomac  river  to  the  Mason  and  Dixon  line;  on  the  southeast 
and  south  by  the  Potomac  river,  separating  it  from  Grant  and  Mineral 
counties.  West  Virginia;  and  on  the  east  by  Allegany  county,  Mary- 
land, the  boimdary  being  a  straight  line  drawn  from  the  top  of  Savage 
Moamtain  where  it  is  crossed  by  the  Mason  and  Dixon  line  to  the 
middle  of  the  mouth  of  Savage  river. 

Garrett  county  was  formerly  a  part  of  Allegany  county,  which  as 
an  independent  division  of  the  state,  dates  from  1789,  when  an  act 
was  passed  by  the  General  Assembly  creating  out  of  the  then  exist- 
ing confines  of  Washing-ton  county  a  neAV  county  which  should  in- 
clude all  that  portion  of  the  state  lying  to  the  west  of  Sideling  Hill 
Creek.  This  continued  to  be  the  limits  of  Allegany  connty  until 
1872,  when  the  General  Assembly  of  that  year  created  out  of  the 
western  pait  of  the  county  the  new  coimty  of  Garrett,  which  was  to 
include  all  that  portion  of  Allegany  county  lying  to  the  north  and 
west  of  "  a  line  beginning  at  the  summit  of  Big  Backbone,  or  Savage 
Mountain,  where  that  mountain  is  crossed  by  Mason  and  Dixon's  line 
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and  running  tlience  by  a  straight  line  to  the  middle  of  Savage  river 
where  it  empties  into  the  Potomac  river."  Several  attempts  were 
made  to  establish  this  line,  but  they  were  unsuccessful  vmtil  1898, 
when  the  Maryland  Geological  Survey  was  requested  by  Governor 
Lowndes,  in  accordance  with  an  act  of  the  General  Assembly  of  that 
year,  to  accurately  locate  the  boundary.  The  line  was  an  extremely 
difficult  one  to  rim  since  the  points  were  not  intervisible,  and  the 
country  rough  and  raoiintainous.  The  work  was  successfully  accom- 
plished at  the  close  of  the  summer  of  1898  and  the  line  marked  with 
suitable  monuments. 

The  county  seat  and  largest  towTi  of  Garrett  county  is  Oakland, 
which  has  a  population  of  1170  and  is  a  prosperous  summer  resort  and 
local  trading  center.  Other  towns  are  Deer  Park  and  Mountain 
Lake  Park,  which  are  prominent  summer  resorts;  Friendsville, 
Grantsville  and  Accident,  which  ai-e  business  centers;  and  Blooming- 
ton,  Bamum  and  Blaine,  which  are  mining  towns. 

Garrett  county  is  essentially  an  agTicultural  region,  the  bulk  of  the 
population  being  on  the  farms.  Lumbering  has  been  a  leading  in- 
dustry in  the  past  and  is  still  of  much  importance.  The  mining  in- 
dustries are  rapidly  increasing  in  significance  and  will  in  the  not  very 
distant  future  make  this  the  leading  mining  region  of  the  state. 
About  half  the  area  of  the  county  is  underlain  by  workable  coal, 
which  is  as  yet  almost  entirely  undeveloped.  There  is  also  an  inex- 
haustible amount  of  the  highest  grade  of  fire-clay,  none  of  which  has 
been  mined,  except  in  the  northeast  comer  of  the  county.  Other 
mineral  products  which  may  be  made  the  basis  of  important  indus- 
tries are  limestone  and  shale.  Much  of  the  shale  is  suitable  for  the 
manufacture  of  brick  of  various  kinds  and  some  of  the  limestones 
may  be  used  in  the  manufacture  of  cement. 

The  facilities  for  transportation  consist  of  the  main  line  of  the 
Baltimore  and  Ohio  Eailroad  which  crosses  the  county  from  east  to 
west,  the  West  Virginia  Central  and  Pittsburg  Railroad  which  fol- 
lows the  Potomac  river  along  the  entire  southeastern  boundary  of 
the  county,  the  Confluence  and  Oakland  branch  of  the  Baltimore  and 
Ohio  Railroad  which  extends  up  the  Youghiogheny  valley  as  far  as 
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Krug,  and  Jennings  Bros.  E.  E.  which  extends  up  the  Castleman 
valley  from  a  Baltimore  and  Ohio  connection  at  West  Salisbury, 
Pennsylvania.  The  old  Xational  Eoad  Avhich  extends  across  the 
northern  part  of  the  county  from  east  to  west  caused  an  early  agri- 
ciTltural  development  of  that  section,  before  the  construction  of  the 
railroads,  and  its  rehabilitation  to-day  would  be  of  much  economic 
importance. 

The  succeeding  chapters  are  devoted  to  a  consideration  of  the 
physiography,  the  geology,  the  soils,  the  hydrography,  the  climate, 
the  terrestrial  magnetism  and  the  forestry  of  the  county. 

W.  B.  C. 


THE  PHYSIOGRAPHY  OF  GARRETT 
COUNTY 

BY 

CLEVELAND  ABBE,  Jr. 


Geographic  Position. 

Garrett  countj  is  the  westernmost  of  the  three  Appahiehian  coun- 
ties of  Maryland.  The  eastern  boundaries  of  the  county,  viz.,  the 
Xorth  Branch  of  the  Potomac  nvcr  and  the  arbitrary  line  innning 
from  the  crest  of  Big  Savage  Mountain,  where  it  is  crossed  by  the 
Mason  and  Dixon  Line,  to  the  mouth  of  the  Savage  river,  lie  to  the 
west  of  the  Alleghany  Front,  composed  in  Maryland  of  Dans  and 
Little  Allegheny  mountains.  As  these  two  mountains  mark  the  east- 
ern boundary  of  the  Alleghany  Plateau  subprovince  in  Maryland '  it 
is  evident  that  Garrett  county  lies  wholly  within  the  confines  of  that 
division  of  the  Appalachian  Province.  It  is  not  confined  to  Mary- 
land, but  may  be  traced  into  the  adjacent  states  of  Pennsylvania  and 
West  Virginia.  Indeed,  it  is  kuo\ra  to  exist  from  the  Hudson  and 
Mohawk  rivers  on  the  north,  to  Alabama  on  the  south,  and  many 
miles  westward  across  West  Virginia,  Kentucky  and  Tennessee  to  the 
Ohio  river.  Garrett  county  must  therefore  be  regarded  as  only  a 
small  triangular  section  of  a  very  extensive  topographic  feature. 

Topographic  Districts  of  the  County. 

Although  the  general  surface  features  of  Garrett  county  cause 
it  to  be  classed  with  the  plateau  type,  still  it  is  found  to  be  divided 
into  a  number  of  smaller  areas  whose  boundaries  are  well  defined, 
owing  to  marked  changes  in  the  character  of  the  topography.  These 


1  Md.  Weather  Service,  vol.  i,  pt.  ii,  189',). 
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topographic  changes  are  produced  by  the  marked  differences  in  the 
resistance  to  weathering  and  erosion  offered  by  the  various  strata 
which  lie  at  the  surface,  as  the  result  of  the  two  or  three  broad  gentle 
waves  into  which  the  whole  gToup  of  strata  have  been  thrown,  and 
from  the  peculiarly  marked  discrimination  in  choosing  locations  for 
their  channels  which  the  streams  of  the  county  have  shown. 

The  topopraphic  districts  into  which  the  county  may  be  subdivided 
are  most  conveniently  designated  by  the  chief  streams  draining  them, 
and  are  as  follows: 

The  Potomac  Valley  district,  inchiding  all  that  portion  of  the 
county  lying  between  Great  Backbone  and  Big  Savage  mountains 
on  the  west  and  the  Potomac-Georges  Creek  gorges  on  the  east. 

The  Savage  Valley  and  the  Glades  district,  including  the  area 
lying  between  the  Backbone  or  Big  Savage  mountain  on  the  east  and 
the  Meadow  Moimtain-Eoman  Xose-Halls  Hill  range  on  the  west. 

The  Castleman  Valley  district,  bounded  on  the  east  by  Meadov,- 
Mountain,  on  the  west  by  Xegro  Moimtain  and  on  the  south  by  the 
confluent  southern  ends  of  these  two  gradually  converging  ridges. 

The  Youghiogheny  Valley  district,  or  the  western  plateau  region, 
including  the  Hoyes-Accident  amphitheater.  This  district  embraces 
all  that  part  of  the  county  which  lies  west  and  northwest  of  the  Hall? 
Hill-Eoman  jS'ose  range  and  of  XegTO  IMoimtain. 

THE   POTOilAC  VALLEY  DISTRICT. 

Topography. — The  topographic  features  of  the  Potomac  Valley 
district  are  very  simple.  Along  the  western  boundary  of  the  district 
runs  the  long  straight  crest-line  of  Great  Backbone  and  Big  Savage 
mountains  which  maintain  a  remarkably  uniform  elevation  of  about 
3000  feet  above  sea-level  throughout  their  length.  There  is,  however 
a  slight  increase  in  elevation  southward,  for  the  crest  rises  gradually 
from  a  level  of  2900  feet  near  the  Pennsylvania  line  to  3400  feet 
at  the  southwest  corner  of  the  county.  This  long  even  crest  is  prac- 
tically continuous  save  for  the  gorge  cut  in  it  by  Savage  river  just 
above  its  junction  with  the  Potomac. 

Between  Great  Backbone  and  Big  Savage  mountains,  composed 
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FlO.  l.-YOUGHIOGHENY  RIVER  CROSSING  A  NATURAL  DAM  OF  MAHONING  SANDSTONE  AT 
OAK  SHOALS. 


Fig.  'i.-YOUGHIOGHENY  RIVER  PONDED  BEHIND  A  NATURAL  DAM  OK  MAHONING  SANDSTONE 
ABOVE  OAK  SHOALS. 
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of  Pottsville  sandstone  or  conglomerate,  and  the  eastern  bounds  of 
the  county,  lies  a  range  of  broad  flat-topped  or  gently  arching  hill?, 
of  less  resistant  rock.-,  lictwcon  2600  and  2700  feet  in  altitude  near 
Savage  river  and  to  the  iinitli,  but  gradually  increasing  in  elevation 
to  the  south.  These  hills  are  in  many  instances  capped  by  the  sand- 
stones of  the  Conemaugh  and  Allegheny  formations  and  apparently 
owe  their  table-like  tops  to  the  resistant  nature  of  their  cappings. 
Between  these  hills,  and  nearly  at  right  angles  to  the  crest-lines  on 
the  west,  are  deep  ravines,  often  narrow  and  bounded  by  steep  slopes, 
and  having  flat  bottom-lands.  On  the  east  all  the  hills  slope  down 
steeply  and  often  precipitously,  forming  the  western  Avails  of  the 
deep  narrow  gorges  occupied  by  Georges  Creek  and  the  iv'orth  Branch 
of  the  Potomac  river. 

As  a  rule  these  broad,  flat  hills  are  but  expansions  of  more  or 
less  narrow  spure  which  reach  eastward  from  the  crests  of  Great 
Backbone  and  Big  Savage  mountains.  Sometimes  the  connecting 
ridges  are  very  narrow,  due  to  the  headwater  growth  of  the  same 
streams  which  have  just  been  mentioned  as  dividing  these  hills  one 
from  another.  This  set  of  headwater  tributaries  has  developed  along 
yielding  strata  in  the  Allegheny  for7nation  which  come  to  the  surface 
just  east  of  the  crests  of  the  Backbone  range  itself.  Thus  a  set  of 
short,  shallow,  subsequent  valleys  often  appears  between  the  broad 
eastern  hills  and  the  iipper  eastern  slopes  of  the  bounding  range. 

Structure. — The  arrangement  of  the  strata  of  this  distinct  is  quite 
as  simple  as  the  topography.  The  whole  district  lies  in  the  Avestern 
half  of  a  broad  flat-bottomed  trough  or  syncline  made  up  of  several 
scries  of  limestones  and  weak  shales,  alternating  Avith  strong  sand- 
stones and  conglomerates.  Where  the  upper  resistant  sandstone  of 
the  Pottsville  fonnation  is  tilted  upAvards  to  the  Avest,  there  the  even 
and  enduring  crest  of  Great  Backbone-Big  Savage  Mountain  has 
been  located.  Since  these  beds  dip  tOAvard  the  southeast  and  come 
to  the  surface  along  a  line  bearing  about  30°  east  of  north  Ave  find 
that  the  mountain  formed  by  them  has  a  relatively  gentle  eastern, 
and  a  steep,  even  precipitous  Avestern  face,  and  that  its  crest  folloAvs 
the  same  trend  toAvards  the  northeast  as  do  the  beds  themselves. 
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Thc  even-topped  hills  lying  to  the  east  of  the  Backbone  range  arc 
cut  from  a  series  of  shales,  sandstones  and  limestones  which  lie  above 
the  strong  Pottsville  rocks  and  have  gentle  eastward  dips.  The  hori- 
zontal position  of  these  beds  near  the  Potomac  and  Georges  Creek 
valleys  seems  to  have  influenced  the  character  of  the  hills.  Where 
these  horizontal  beds  begin  to  curve  upward  along  the  eastern  flanks 
of  the  Backbone  range,  the  weak  shales  of  the  Allegheny  formation 
are  exposed,  lying  just  above  the  heavy  Pottsville  sandstone.  This 
series  of  weak  rocks  extends  in  a  band  parallel  with  the  crests  of  the 
mountains,  and  it  is  along  this  band  that  the  subsequent  valleys  of 
the  headwaters  refen-ed  to  above  have  been  developed. 

Draiistage. — The  drainage  of  this  district  is  accomplished  through 
the  Xorth  Branch  of  the  Potomac  river  on  the  south  and  Georges 
Creek  on  the  north,  the  whole  being  ultimately  carried  off  through 
the  Potomac  river.  The  Savage  river,  Avhich  cuts  a  deep  gorge 
through  the  Great  Backbone-Big  Savage  mountain  range  and  divides 
the  district  into  a  northern  and  a  southern  half,  does  not  play  any 
important  part  in  its  drainage. 

The  precipitation  falling  on  the  eastern  slopes  of  Great  Backbone- 
Big  Savage  mountain  range,  and  on  its  bordering  hills,  is  drained  ofi 
by  means  of  a  large  number  of  short  streams  mutually  parallel  and 
entering  the  ]Srortli  Branch  of  the  Potomac  river  or  Georges  Creek 
at  right  angles  to  the  coxirse  of  the  latter  channels.  These  streams 
thus  have  courses  down  the  dip  of  the  strata  and  therefore  have  an 
apparently  consequent  character.  Their  valleys,  as  has  been  remarked 
above,  are  generally  narrow,  steep-sided  and  ravine-like  in  character, 
with  little  or  no  flood-plain  area  and  decidedly  steep  grades.  Occa- 
sionally, as  in  cases  of  Glade  Run  and  Laurel  Run,  some  more 
yielding  strata  in  the  Conemaugh  and  Allegheny  formations  give 
opportunity  for  lateral  widening  of  the  valley.  Then  the  stream 
reduces  comparatively  large  areas  along  the  course,  to  low  rolling 
meadows  or  even  to  flat  marshy  gTound.  Such  instances  are  rare 
and  they  seem  to  indicate  local  increase  in  the  solubility  of  the  rocks 
rather  than  decrease  in  resistance  to  mechanical  con*asion,  or  condi- 
tions favorable  to  local  base-levelling. 
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Stream  terraces  do  not  occiir  except  along  the  valley  of  the  North 
Branch  of  the  Potomac,  and  for  a  few  rods  back  from  the  mouths 
of  the  largest  tributaries.  They  are  very  poorly  marked  indeed  on 
the  tributaries,  although  most  of  the  streams  show  at  their  mouths 
distinct  flood-plains  of  the  sand  and  debris  Avhich  has  been  washed 
down  from  the  steep  hillsides.  The  N'orth  Branch  of  the  Potomac, 
however,  shoAvs  distinct  terraces  at  several  points  in  addition  to  its 
well-defined  but  very  rocky  flood-plain.  At  Gorman  there  are  three 
terraces,  at  altitudes  of  ten,  twenty  (the  widest)  and  one  himdred 
feet  above  the  present  channel.  At  Bloomington  there  are  four  ter- 
races, at  levels  of  ten,  twenty,  fifty  and  three  hundred  feet  above  the 
channel.  The  last  teiTace  has  an  altitude  above  sea-level  of  about 
1500  feet  and  is  covered  with  gravel  and  cobble.  These  deposits 
occur  along  the  river  road  entering  Bloomington  from  the  south,  and 
in  cuts  in  the  streets  of  the  A'illage,  but  no  traces  of  them  were  found 
at  other  points  on  the  ISTorth  Branch.  No  terraces  of  any  kind  were 
found  by  the  writer  or  by  Dr.  C.  C.  O'Harra  along  the  valley  of 
Georges  Creek. 

The  f CAv  occurrences  are  not.  sufficient  to  peniiit  of  close  correlation 
being  made  Avith  the  terraces  in  other  areas.  It  is  quite  probable, 
however,  that  there  is  some  relation  between  these  terrace  deposits 
and  those  found  in  Allegany  county.'  The  characters  of  the  deposits 
in  the  tAvo  districts,  and  more  particularly  the  relative  heights 
above  sea-level,  faintly  suggest  some  possible  former  relation  betA\'een 
the  1500  feet  terrace  at  Bloomington  and  the  820  feet  terrace  at 
Cumberland. 

Stream  Adjustments. — There  are  no  striking  relations  betAveen 
stream  courses  and  rock  structure  in  the  Potomac  Valley  district, 
except  in  the  cases  of  the  North  Branch  and  of  Georges  Creek 
themselves. 

Georges  Creek  occupies  an  axial  position  with,  reference  to  the 
broad  syncline  lying  betAA-een  Dans  and  Little  Allegheny  mountain? 
on  the  east  and  the  Great  Backbone  and  Big  Savage  mountains  on 

•See  Aid.  Geol.  Survey,  Allegany  Co.,  1900,  pp.  '.27-54. 
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the  west.  lu  direction  of  flow  it  is  in  accord  \vith  the  pitch  of  the 
synclinal  axis,  thus  it  may  be  considered  as  a  counterpart  of  the 
ideal  consequent  stream/  The  long  and  complex  topographic  history 
of  the  Appalachians  would  throw  doubt  upon  any  attempt  to  show 
that  any  stream  is  an  ideal  consequent  axial  stream.  Xevertheless 
since  this  basin  contains  the  youngest  Paleozoic  rocks  foimd  in  this 
portion  of  the  Appalachians  it  seems  safe  to  say  that  Georges  Creek 
is  the  oldest  apparent  consequent  stream  here,  if  it  is  not  really  a 
surviA'or  of  the  ideal  original  consequent  drainage  which  probably 
existed  for  a  time  at  least  after  the  Appalachian  folding  attained  its 
maximum.  The  small  tributaries  to  Georges  Creek  confirm  its  pres- 
ent classification  as  a  consequent  stream,  for  they  all  enter  at  right 
angles  to  its  general  direction,  after  having  themselves  followed  ap- 
parently consequent  courses  down  the  gently  dipping  limbs  of  th:^ 
syncline. 

The  Xonh  Branch  of  the  Potomac  also  occupies  in  part  an  axial 
position  with  reference  to  the  southern  portion  of  the  same  syncline 
as  that  occupied  on  the  north  by  Georges  Creek.  It  presents,  more- 
over, an  important  point  of  resemblance  to  the  latter  stream  in  that 
its  northward  course  is  also  with  the  pitch  of  the  axis  of  the  fold. 
The  meandering  character  of  its  now  deep  and  narrow  gorge  points  to 
the  conclusion  that  the  stream  assumed  its  present  direction  of  flow 
at  a  period  when  the  constructional  deformation  of  the  land  surface 
liad  almost  if  not  quite  disappeared. 

The  smaller  headwater  streams  of  the  tributary  branches  flowing 
in  from  the  west  present  the  best  examples,  in  this  district,  of  accu- 
rate subsequent  adjustment  to  structure.  The  best  of  these  are  to 
be  found  at  the  heads  of  Sand  Run,  Glade  Run,  Shields  Run,  Three- 
fork  Run  and  Laurel  Run.  All  of  these  belong  to  the  Xorth  Branch 
of  the  Potomac  river.  Among  the  Georges  Creek  tributaries,  Koontz 
Run  and  Wrights  Run  show  adjustment  in  its  advanced  stages. 

In  no  instance  has  any  one  of  these  side  streams  succeeded  in 
pushing  its  headwaters  to  the  west  of  the  Great  Backbone-Big 

■  See  W.  M.  Davis,  in  Nafl.  Geogr.  Mag.,  vol.  i,  ISSS,  p.  203. 
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Savage  crest  except  the  Savage  river,  which  is  fully  discussed  in  the 
following  chapter.  In  one  case  only  has  a  stream  of  the  Glades 
district  established  its  sources  to  the  east  of  that  crest,  and  that  case 
is  Avhere  a  small  tributary  of  Toms  Lick  Run  has  crossed  the  crest 
just  east  of  the  Deer  Park  station  of  the  Baltimore  &  Ohio  railroad. 

THE  SAVAGE  VALLEY  AND  THE  GLADES  DISTRICT. 

Topography. — This  district  lies  parallel  with  and  west  of  the 
Potomac  Valley  district.  It  is,  therefore,  bounded  on  the  east  by 
the  Great  Baekhone-Big  Savage  mountain  range,  wliile  on  the  west 
the  long  crest  of  Meadow  mountain  and  its  southern  continuation 
in  the  Eoman  T^ose-Halls  Hill  range  forms  an  equally  prominent 
topographic  boundary.  Thus  the  district  is  seen  to  extend  from  the 
southern  corner  of  the  county  in  a  northeasterly  direction  to  f.nd 
beyond  the  Pennsylvania  line.  Throughout  this  distance  the  district 
maintains  an  almost  uniform  width  of  about  six  miles. 

As  seen  from  the  west  the  easteni  boundary  of  the  Savage  river 
district  is  much  more  striking  than  is  that  same  boundary  when  seen 
from  the  eastern  or  Potomac  side.  This  is  owing  to  the  fact  that 
the  west  slope  of  the  Backbone  range  descends  much  more  abruptly 
than  does  the  east  slope.  This  western  view  is  also  distinguished 
from  the  eastern  by  the  presence,  half  way  up  its  ascent,  of  a  range 
of  long  low  ridges  or  conical  hills,  called  Little  Savage .  Mountain, 
Fourmile  Ridge,  Elbow  Mountain,  and  the  Little  Mountain.  This 
range  of  subordinate  elevation  is  always  separated  from  the  higher 
one  by  a  narrow  valley  of  varying  but  always  slight  depth. 

The  western  boundary  of  the  district  is  similar  to  the  eastern 
boundary.  The  long  even  crest  of  Meadow  Mountain  on  the  north, 
continued  southward  in  the  serrated  crest  of  the  Roman  Xose-Halls 
Hill  range,  descends  shai'ply  on  its  eastern  face.  This  descent  is 
always  interrupted  by  the  presence  of  a  range  of  lower  hills  or  ridges, 
such  as  Hoop  Pole  Ridge  and  Red  Ridge,  while  between  these  ranges 
and  the  main  crest  there  is  a  much  better  defined  narrow  valley 
corresponding  to  the  one  on  the  eastern  boundary. 

Between  these  two  double  crested  boundaries  lies  a  long  shallow 
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trough  drained  by  the  Savage  and  the  Youghiogheny  rivers.  In  the 
northern  portion  of  this  trough  the  true  valley  floor  is  to  be  seen 
in  the  broad,  flat  tops  of  numerous  ridges,  which  extend  southeast- 
ward from  the  Meadow  Mountain  boundarv. 


Tabli;  of  Elevation  of  JSIountaes-  Ckests  axd  Wixd-gaps  in  Savage 
Valley  Distetct,  Garrett  Colntt. 


Floors  of 
Wind-Gaps  in 
Meadow  g 
Mountain, 


Range  of  Central  Hills. 


^.      Floors  of 
o  Wind-Gaps  in 
g     Big  Savage 
ij  Mountain. 


3800' 
2781' 


2600'  Pennsylvania  line. 

2700'  Walnut  Hill  2600' 
2600'  Pea  Ridge. 
Turkey  Lodge  2600'  The  Elbow. 
2.500'  Jenkins  Hill. 
2600'  Peapatch  Ridge  2.5.50'. 
25.50'  Soloman  Ridge. 
26.50'  Tom  Ridge. 


2750' 
2720' 
2860' 
2860' 
2820' 
2820' 


From  the  middle  column  of  the  accompanying  table  it  will  be  seen 
that  the  crests  of  these  central  hills  are  remarkably  accordant  in  lying 
for  the  most  part  between  the  2500  feet  and  the  2600  feet  contours. 
It  is  also  to  be  noted  that  numerous  low  gaps  in  the  crest  of  Meadow 
Mountain  have  an  average  elevation  of  2770  feet,  an  elevation  some- 
what above  that  of  Eed  Eidge  (2700  feet),  but  only  slightly  below 
that  of  Little  Savage  Mountain  (2800  feet)  and  of  the  gaps  in  Big 
Savage  Moimtain  (av.  2805  feet).  Although,  as  may  be  inferred 
from  this  table,  the  old  valley-floor  is  evident  enough  in  this  portion 
of  the  district,  it  is  by  no  means  continuous  at  the  present  time. 

Between  the  hills  of  the  central  range  the  present  streams  have 
cut  narrow  valleys  to  depths  vaiying  between  300  feet  and  900  feet. 
These  valleys  are  least  deep  in  that  portion  of  the  district  to  the 
north  of  Pea  Ridge  and  increase  in  depth  southward  as  far  as  the 
Savage  watergap  in  the  Great  Backbone-Big  Savage  mountain  range. 

The  southern-  portion  of  the  district,  where  it  is  drained  by  Green 
Glade  Eun,  Little  Youghiogheny  river  and  Cherry  Creek,  has  the 
same  average  elevation  of  about  2650  feet  as  that  of  the  central 
northern  section.    In  this  portion,  however,  the  valley  floor  is  a  dis- 


MARYLAND  GEOLOGICAL  SUKVEY 


35 


tinctly  continuous  and  gently  rolling  surface,  with  a  few  hills  rising 
to  levels  of  2800  feet  or  2900  feet.  The  drainage  is  not  incised  upon 
the  surface  at  all  noticeably  in  this  part,  except  where  the  southern 
tributary  of  the  Savage  river  is  at  woi-k  and  in  the  extreme  western 
corner  of  the  district,  where  ti'ibutaries  of  Ehine  Fork  are  at  work 
upon  hills  rising  somewhat  above  the  general  level. 

Structtjke. — The  rocks  of  the  district  are  the  sandstones,  limestones 
and  shales  of  the  Lower  Carboniferous  formations  which  occur  in 
the  Backbone  range  beneath  the  Pottsville  formation,  and  in  addition 
the  sandstones  and  shales  of  the  Hampshire  and  the  Jennings  forma- 
tions of  Upper  Devonian  age. 

This  whole  series  of  originally  horizontal  strata  has  here  been 
arched  into  a  long  anticline  whose  axis  runs  approximately  parallel 
Avith  the  axis  of  the  Potomac  synclinal  trough  to  the  east.  Formerly 
this  arch  was  roofed  over  by  the  strong  thick-bedded  Pottsville  sand- 
stone and  supported  the  Allegheny,  Conemaugh,  Monongahela  and 
Dunkard  formations  above,  while  its  core  was  composed  of  the  weak 
red  and  gray  shales  of  the  Hampshire  and  Jennings  formations.  At 
the  present  time  the  arch  is  without  a  roof  and  only  its  two  limbs 
or  sides  remain  in  the  resistant  crests  of  the  two  parallel  ranges  of 
Meadow  and  Backbone  mountains.  Much  of  the  soft  yielding  core 
of  the  old  arch  has  also  been  removed  and  the  beds  have  been  worn 
doAvn  to  the  almost  even  surface  of  the  valley  floor. 

Since  the  parallelism  of  the  boiindaries  of  this  district  and  the 
direction  of  the  main  valley  itself  are  so  striking,  it  is  of  interest  to 
know  that  they  are  both  traceable  to  the  same  cause,  which,  as  shown 
above,  is  the  folding  of  the  rocks  into  an  arch  and  their  subsequent 
denudation,  with  the  resulting  parallel  mountain  ranges  and  valleys. 

Drainage  and  Stream  Adjustment. — The  drainage  of  this  district 
and  the  problems  dealing  with  its  development  and  adjustment  are 
of  particular  interest  because  here,  in  the  form  of  a  low  divide  be- 
tween the  Savage  and  the  Youghiogheny  rivers,  occurs  a  part  of  the 
great  continentiil  divide  between  the  waters  flowing  into  the  Chesa- 
peake Bay  l\y  the  Potomac  river  and  the  waters  flowing  into  the  Ohio 
river  by  the  Youghiogheny  river.    As  a  rule  great  divides  as  well 
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as  small  ones  are  located  upon  some  stratum  or  mass  of  comparatively 
resistant  rock.  In  a  region  which  has  long  been  exposed  to  subaerial 
denudation  this  is  so  commonplace  an  occurrence  that  an  exception 
in  a  single  case  is  sufficient  to  attract  attention.  In  this  case  where 
the  divide  between  two  streams  of  considerable  size  lies  neither  along 
the  strong  crest  of  Meadow  ^Mountain  nor  along  the  equally  suitable 
crest  of  the  Great  Backbone-Big  Savage  mountain  range,  but  upon 
the  low-lying  weak  rocks  intervening,  the  problems  become  doubly 
interesting.  Some  consideration  of  the  adjustments  existing  among 
the  smaller  streams  may  throw  light  upon  the  problem. 

It  is  found  that  on  either  side  of  the  central  valley  the  tributaries 
of  the  two  principal  rivers  have  developed  along  lines  determined 
by  the  position  and  direction  of  a  series  of  weak  shales  and  lime- 
stones (the  Mauch  Chunk  and  Greenbrier  formations)  which  lie  be- 
tween the  strong  Pottsville  sandstone  forming  the  crests  of  Backbone 
and  Meadow  mountains  and  the  resistant  but  thinner  and  somewhat 
weaker  Pocono  sandstone  which  maintains  the  lower  crests  of  Little 
Mountain,  Little  Savage  Mountain  and  the  Hoop  Pole  Ridge  ranges. 
The  series  of  slight  conical  hills  forming  the  Little  Mountain  range 
owes  its  serration  to  the  transverse  cutting  of  the  Youghiogheny 
headwaters  as  they  have  straggled  to  wear  down  the  Pocono  sand- 
stone and  to  establish  themselves  behind  it  upon  the  Greenbrier  lime- 
stone. In  the  northern  part  of  the  district,  and  at  the  same  level 
above  the  sea,  we  find  similar  gaps  cut  into  the  Pocono  ridges  of 
Elbow  Mountain  and  Red  Ridge,  Little  Savage  Mountain  and  Four- 
mile  Ridge.  These  gaps,  however,  are  not  all  occupied  by  streams  at 
present,  as  their  counterparts  to  the  south.  On  the  other  hand,  along 
the  limestone  and  shale  behind  these  ridges  there  are  found  long 
stream-filled  valleys  such  as  are  not  to  be  found  behind  the  Little 
Mountain  range. 

The  dry  wind-gaps  of  Elbow  Mountain  and  Red  Ridge  were  prob- 
ably cut  by  streams  in  much  the  same  fashion  as  the  watergaps  of 
Little  Mountain  are  now  being  wom  down  to  the  general  level  of  the 
valley  floor.  After  being  cut  down  to  the  general  level  they  would 
continue  to  wear  away  only  as  fast  as  the  general  level  subsided. 
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Having  brought  their  gaps  to  the  genera]  level,  the  tributaries  of  the 
Savage  river  seem  to  have  gone  to  work  more  vigorously  upon  their 
outer  channels,  cutting  the  deep  trenches  below  the  general  level 
which  now  characterizes  this  region.  During  this  penod  of  trench- 
cutting  some  of  the  streams,  worlring  at  greater  advantage  than  others, 
pushed  out  their  headwaters  rapidly  along  the  valleys,  already  started 
on  the  weaker  rocks.  The  result  was  that  the  more  active  streams  cap- 
tured and  led  off  by  easier  paths  the  headwaters  of  the  less  favored 
streams.  The  watergaps  occupied  by  the  weaker  streams  thus  came 
to  be  deserted  and  now  appear  as  wind-gaps  while  the  pirate  streams 
increased  their  volumes  and  deepened  both  gap  and  valleys  occupied 
by  them.  For  example,  a  deep  dry  wind-gap  just  east  of  ISTew  Ger- 
many indicated  the  point  where  Elklick  Run  formerly  crossed  Red 
Ridge.  The  more  powerful  and  more  favored  Poplarlick  Run  has 
worked  around  the  corner  of  the  ridge,  intercepted  the  Elklick  Run 
waters  and  carried  them  off  behind  the  ridge,  leaving  the  tinnk  of 
the  shrunken  beheaded  stream  to  drain  only  the  eastern  slope  of  the 
ridge.  In  a  somewhat  similar  way  Twomile  Rim  has  been  beheaded 
at  Piney  Grove  by  the  encroachments  of  Red  Run. 

Similar  rearrangements  of  stream  courses  with  reference  to  under- 
lying rock-structures,  resulting  always  in  more  perfect  adjustment 
of  streams  and  divides  to  the  bands  of  strong  and  weak  rocks,  may 
be  traced  in  various  portions  of  this  district.  The  eastern  tributaries 
of  the  Savage  river,  its  entei-prising  southern  tributary  Crabtree 
Creek,  and  the  Youghiogheny  headwaters  all  exhibit  rather  close 
adjustment  to  structure.  In  frequent  association  with  these  read- 
justed streams,  and  particularly  with  the  subsequents  of  the  Savage 
river  system,  are  found  marshy  and  swampy  regions.  They  usually 
occur  along  those  portions  of  the  present  streams  which  Avere  cap- 
tured from  earlier  transverse  streams.  Mai^shy  and  swampy  lands 
are  to  be  expected  along  certain  streams,  where  readjustment  of 
courees  by  stream  piracy  has  been  going  on,  but  not  in  the  locations 
where  they  here  occur.  The  capture  of  headwatei-s  involves  a 
decrease  in  volume  of  the  beheaded  stream  and  a  consequent  decrease 
in  its  caiTying  power,  while  at  the  same  time  there  occurs  an  increase 
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in  volume  and  an  increase  in  power  of  the  pirate  stream.  The 
shrunken  and  weakened  stream  might  well  be  characterized  by 
swamps  about  its  head  since  there  it  is  now  subject  to  overloading 
with  the  waste  from  its  valley  slopes.  On  the  other  hand  the 
increased  power  of  the  pirate  stream  should  tend  to  remove  any 
extra  load  about  its  headwaters  and  not  to  accumulate  debris  there 
in  sufficient  quantity  to  obstruct  its  flow.  It  is,  therefore,  important 
to  note  that  in  this  district  nearly  every  one  of  the  swampy  areas, 
located  on  the  topographic  map,  belong  to  the  original  headwaters  of 
the  beheaded  streams  and  also  are  situated  above  the  points  at  which 
the  diversions  must  have  been  effected.  They  cannot,  therefore,  be 
regarded  as  the  results  of  the  stream-captures  which  have  taken  place. 

-  A  reasonable  explanation  for  the  marshy  characters  of  the  sub- 
sequent headwaters  of  these  streams  may  be  found,  however,  by 
appealing  to  the  solvent  power  of  underground  and  soil  waters,  par- 
ticularly in  regions  of  limestone  rock  where  the  rapid  flow  of  surface 
water  is  hindered.  All  these  streams  have  valleys  located  on  the 
Greenbrier  limestone  and  its  adjacent  shales,  and  the  captured  head- 
waters were  thus  located  for  some  time  while  the  trunk  of  the  be- 
headed stream  was  at  work,  unavailingly,  upon  the  resistant  Pocono 
sandstone  in  the  present  wind-gap.  Thus  there  was  sufficient  time 
for  the  production  of  a  flat  swampy  head  valley  even  before  the  cap- 
ture took  place.  After  the  capture  the  pirate  stream  may  have  been 
slow  in  pushing  headwards  its  lower  channel,  or  the  whole  upper 
portion  of  the  subsequent  valley  may  have  been  lowered  rapidly 
through  the  agency  of  solution  to  the  new  and  lower  level  determined 
by  the  level  of  the  channel  at  its  new  point  of  crossing  the  resistant 
and  less  soluble  sandstone.  In  short,  these  marshy  subsequents  may 
be  explained  as  the  result  of  chemical  action,  which,  together  with 
mechanical  corrasion,  has  progressed  faster  in  the  upper  part  of  the 
valley  than  in  the  lower.  In  some  cases  the  present  level  of  these 
mai-shy  tracts  indicates  that  they  antedate  the  stream  diversion,  in 
other  cases  they  seem  to  have  been  produced  since.  In  one  case,  that 
of  Poplarlick  Run,  mai-shy  gi-oimd  oceui*s  at  both  an  old  and  a 
new  level.    For  a  mile  above  the  mill-pond  at  New  Germany  there 


AfARYLAiSD  GEOLOGICAL  SUEVEY 


39 


is  a  marsh  at  the  new  level  which  has  clearly  been  produced  since 
the  diversion  of  the  stream.  At  the  2500  feet  contour  the  channel 
rises  rapidly  imtil  at  2620  feet  it  reaches  the  apparent  old  level  still 
occupied  by  Wolf  Swamp,  which  belongs  also  to  the  Red  Run  drain- 
age. 

The  southern  half  of  this  district  from  Beckman  to  the  "West  Vir- 
ginia boundary  is  drained  by  various  tributaries  of  the  Youghiogheny 
river;  among  them  are  Deep  Creek,  the  Little  Youghiogheny  river 
and  Cherry  Creek.  These  streams  all  break  through  the  Pottsville 
ridge  which  forms  the  western  boundary  of  this  district  and  drain 
into  the  Youghiogheny  river. 

This  part  of  the  district  differs  very  strikingly  in  its  topographic 
foi-m  from  the  portion  wdiich  is  drained  by  the  Savage  river.  These 
westward-flowing  streams  are  all  small  and  sluggish  and  meander 
through  broad  swampy  valleys  and  have  not  cut  any  such  deep  gorges 
as  those  occupied  by  Savage  river  and  its  tributaries. 

This  part  of  the  district  is  in  its  topographic  fonn  a  broad  and 
gently-rolling  valley,  flanked  on  either  side  by  a  double  ridge.  The 
inner  and  lower  ridge  is  formed  of  the  Pocono  sandstone,  while  the 
outer  and  higher  ridge  is  formed  of  the  Pottsville  sandstone  and 
conglomerate.  Parts  of  this  same  general  level,  which  is  still  so 
perfectly  preserved  in  the  southern  half  of  the  district,  may  be  seen 
on  the  flat  tops  of  the  ridges  between  the  tributaries  of  the  Savage 
river. 

These  broad,  flat,  mai-shy  meadows  are  locally  known  as  "  The 
Glades."  They  represent  former  local  base  levels  which  the  new 
drainage  has  not  yet  destroyed. 

At  the  State  Dam,  Deep  Creek  cuts  through  Hoop  Pole  Ridge 
and  spreads  out  to  the  east  a  number  of  weak  streams  to  collect  what 
waters  they  can  from  the  low  rolling  country  to  the  north  of  Oakland 
and  Mountain  Lake  Park.  From  its  uppermost  sources  down  to  the 
mouth  of  Marsh  Run  the  channel  of  Deep  Creek  meanders  over 
mai-shy  flood-plains  of  varying  widths  which  are  situated  in  moist 
low  meadow-lands  called  Glades.   In  another  place '  these  Glades  have 

'  Md.  Weather  Service,  1898,  vol.  i,  pt.  ii,  pp.  1(U,  165. 
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been  explained  as  basins  of  local  base-levelling  through  mechanical 
and  chemical  agencies,  aided  by  the  retardation  of  vertical  down- 
cutting  at  their  outlets. 

At  Oakland  the  Little  Youghiogheny  river  breaks  through  the  ridge 
in  a  similar  manner  and  with  its  many  meandering  tributaries  drains 
a  large  area  occupying  the  entire  width  of  the  valley  for  a  length  of 
about  8  miles  from  northeast  to  southwest.  The  general  character 
of  the  topography  and  drainage  is  similar  to  that  of  the  headwaters 
of  Deep  Creek. 

About  4  miles  southwest  of  Oakland,  Cherry  Creek  bi'eaks  through 
the  ridge  and  carries  in  a  northwest  course  a  drainage  from  a  large 
Glade  area.  The  region  southwest  of  Eedhouse  is  drained  by  a  simi- 
lar stream  which  is  tributary  to  Cheny  Creek  and  finally  through  it 
to  the  Youghiogheny  river. 

Returning  to  the  problem  presented  by  the  location  of  the  Savage- 
Youghiogheny  divide  upon  the  shales  of  the  Hampshire  and  Jen- 
nings formations,  rather  than  upon  the  hard  crest  of  either  the 
Backbone  or  the  Roman  Xose  ranges.  It  is  clear  from  what  has 
been  said  concerning  the  Savage  river  tributaries  that  they  are  at 
present  aggressive  streams  which  are  extending  their  drainage  area 
both  by  capture  and  by  encroachment.  Their  activity  and  that  of 
the  Savage  river  itself  are  further  evidenced  by  the  deep  narrow 
ravines  they  are  cutting  below  the  general  valley-floor  and  by  the 
deep  gorge  the  Savage  river  has  cut  across  Backbone  Mountain.  On 
the  contrary  the  Youghiogheny  headwaters  every^^here  show  com- 
paratively weak  cun^ents,  are  associated  with  much  more  mature 
topogi'aphy  whose  hollows  lie  anywhere  from  200  feet  to  400  feet 
above  the  adjacent  valleys  of  the  Savage  river  tributaries,  and  thus  lie 
in  general  much  closer  to  if  not  upon  the  old  valley-floor.  Thus  the 
characters  of  both  systems  indicate  that  the  Youghiogheny  river 
produced  and  occupied  the  valley  lowland  between  the  Backbone  and 
the  Meadow  Mountain  ranges,  that  Savage  river  has  recently  begun 
to  encroach  upon  the  temtoiy  of  the  Youghiogheny,  that  the  conti- 
nental divide  at  this  point  once  rested  upon  the  Backbone  crest  and 
that  now  Savage  river  is  gradually  transfen-ing  it  to  the  Meadow 
Mountain-Roman  Xose  range. 
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THE   CASTLEMAN  VALLEY  DISTRICT. 

Jnst  west  of  tlie  valley  of  the  Savage  river  lies  another  valley, 
■\vhieli  is  drained  in  large  part  by  the  Castleman  river.  This  valley 
has  had,  probably,  an  origin  qnite  different  from  that  of  the  Savage 
river,  but  has  been  associated  with  the  latter  in  its  development  and 
may  therefore  be  considered  next. 

Topography^  and  Structure. — While  the  headwaters  of  the  Savage 
and  the  Yonghioglieny  rivei-s  have  produced  a  valley-fonn  out  of  the 
soft  core  of  a  broad  anticline  or  arch  of  rock  which  was  originally 
roofed  by  the  massive  Pottsville  sandstones,  the  Castleman  valley 
occupies  a  natural  trough  or  syncline,  floored  with  a  considerable 
thickness  of  the  Conemaugh  and  Allegheny  formations,  but  under- 
lain by  the  same  massive  sandstone. 

The  trough  is  in  shape  similar  to  one-half  of  a  canoe,  the  bow 
lying  to  the  south,  while  the  open  waist  lies  some  distance  north 
of  the  Pennsylvania  line.  The  fides  of  the  canoe  are  formed  by  the 
upturned  edges  of  the  Pottsville  sandstone  and  appear  as  two  long 
even-crested  mountains.  Meadow  Mountain  on  the  east  and  ISTegro 
Mountain  on  the  Avest.  These  ridges  coalescing  to  the  south  just 
north  of  the  valley  of  Deep  Creek,  are  continued  as  one  ridge  in 
Koman  Xose  and  beyond. 

Both  ridgesS  have  crest-lines  of  singularly  uniform  height.  The 
maximum  elevation  of  Meadow  Mountain  (3030  feet)  is  reached  at 
a  point  about  two  miles  northeast  of  ISTew  Germany  and  at  a  point 
about  one  mile  south  of  the  Pennsylvania  line.  Meadow  Mountain 
maintains  an  average  elevation  of  2980  feet  throughout,  but  Negro 
Mountain  rises  from  an  elevation  of  2900  feet  at  its  southern  end 
to  3082  at  a  point  about  two  miles  south  of  the  Pennsylvania  line. 

The  crests  of  both  mountains  are  now  notched  by  dry  wind-gaps, 
and  just  at  the  soiithem  end  of  the  trough  the  waters  of  Cheri-y 
Creek  have  cut  a  deep  narrow  outlet  from  the  interior  of  the  basin. 
The  striking  uniformity  in  the  levels  of  the  floors  and  of  the  gaps 
in  Meadow  Mountain  has  already  been  remarked.  Their  average 
elevation  was  found  to  be  2770  feet.    Negro  Mountain  has  three 
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well-marked  wind-gaps.  One,  occupied  by  the  road  between  Keyser 
and  Grantsville,  has  an  elevation  of  2880  feet;  two  miles  south  of 
this  lies  a  second  at  2830  feet;  the  third  is  used  by  the  road  between 
Keyser  and  Bittinger  at  an  elevation  of  2845  feet,  and  the  tram- 
road  of  the  Meadow  Mountain  Lumber  Company  crosses  Xegro  Moun- 
tain at  an  elevation  of  2780  feet.  These  gaps  in  ^N'egro  Movmtain  are 
thus  seen  to  be  quite  uniform  in  elevation  also,  although  they  stand  at 
a  higher  average  level,  2834  feet,  than  do  those  in  Meadow  Mountain. 

The  area  lying  between  Xegro  Mountain  and  Meadow  Mountain 
is  a  region  of  broad  hills  averaging  2800  feet  in  altitude  to  the  south 
and  gradually  declining  to  2700  feet  above  sea-level  to  the  north. 
The  mature  and  accordant  hills  now  found  here,  and  the  repetition 
of  the  almost  horizontal  strata  in  each  hill  from  one  boundary  to 
the  other,  indicate  that  this  interior  region  was  once  a  gently  rolling 
and  continuous  valley  floor,  but  at  present  the  streams  are  tending 
to  incise  their  channels  below  the  general  level  of  the  former  floor. 
The  resulting  dissection  of  surface  is  most  marked,  and  has  been 
carried  to  the  greatest  depth  along  the  northern  or  lower  portion 
of  the  course  of  Castleman  river,  while  the  area  to  the  south  of  "  The 
Dunghill "  is  much  less  sharply  incised. 

The  slight  difference  in  elevation  existing  between  the  average 
height  of  the  bounding  moimtain-crests  and  that  of  the  included 
hills  is  a  noteworthy  and  significant  feature  of  this  district,  as  is 
also  the  close  accord  existing  between  the  general  level  of  the  interior 
and  that  of  the  wind-gaps  in  the  same  boundaries.  These  features 
will  be  referred  to  below  in  considering  the  di'ainage  of  the  district. 

A  series  of  beautiful  terraces  of  constructive  origin  are  well  devel- 
oped in  the  broader  parts  of  the  Castleman  Valley  especially  for 
about  4  miles  above  Grantsville.  The  main  terrace  Kes  at  an  eleva- 
tion of  about  2200  feet  above  sea-level  and  about  30  feet  above  the 
Castleman  river.  It  is  composed  of  well-stratified  sand  and  clay 
with  a  surface  of  loam.  It  will  be  more  fully  described  in  the 
chapter  on  stratigraphy. 

DeaijSTage  ajst)  Steexm  Adjustments. — The  drainage  of  the  dis- 
trict is,  at  present,  accomplished  by  two  sets  of  streams.    Most  of  the 
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surface  water  runs  off  througli  the  channels  of  the  headwaters  of  the 
Castleman  river  flowing  to  the  north,  while  a  small  portion  of  the 
southern  half  is  drained  by  Cherry  Creek,  which  is  a  marshy  tribu- 
tary of  the  Deep  Creek-Youghiogheny  system. 

The  Castleman  river  has  incised  its  lower  coui-se  the  most  markedly. 
It  is  a  stream  overloaded  by  material  brought  in  by  tributaries  or  by 
the  waste  from  the  valley  walls  and  is  in  only  a  few  places  incising 
its  channel  as  a  youthful  stream.  Quite  in  accord  with  this  feature 
is  the  meandering  course  of  the  channel  and  valley,  being  quite  sug- 
gestive of  the  flood-plain  meandering  of  a  stream  in  late  maturity. 

The  tributaries  of  the  Castleman  as  well  at  its  headwaters  exhibit 
in  like  degree  the  tendency  to  degrade  their  channels  and  fashion 
trenches  for  themselves.  Many  of  them  also  show  considerable 
adjustment  to  the  variations  in  resistance  offered  by  the  underlying 
rocks.  Thus,  on  the  east.  Chestnut  Kidge  and  Saltblock  Mountain 
are  separated  from  Meadow  Mountain  by  a  subsequent  valley  worked 
out  by  Big  Laurel  and  Meadow  Runs.  On  the  west  the  ISTorth 
Branch  of  the  Castleman  has  worked  out  a  similar  valley  between 
Negro  Mountain  and  Eidgely  Hill  and  "  The  Dunghill."  Farther 
south  Pleasant  Valley  Run  and  other  North  Branch  tributaries  have 
worked  out  subsequent  courses.  The  adjiisted  courses  of  these  tribu- 
taries, the  meandering  course  of  the  Castleman  and  the  mild, 
accordant  character  of  the  general  topography  indicate  that  this  river- 
system  and  its  basin  have  been,  at  one  time,  close  to  the  completion 
of  a  cycle  of  river  history.  The  narrower  valleys,  now  filled  by  parts 
of  the  course  of  the  Castleman  and  its  two  main  branches,  indicate 
youthful  conditions,  following  the  more  advanced  stages  just  referred 
to. 

A  consideration  of  Cherry  Creek,  the  other  drainage  line  of  this 
district,  should  throw  some  additional  light  on  the  past  topographic 
development  of  the  Castleman  syncline.  This  stream  floAVS  out 
from  the  south  end  of  the  structural  canoe  through  a  deep,  wild  and 
narrow  gorge  whose  steep  sides  are  formed  by  the  same  hard  strong 
rock  which  forms  the  boundaries  to  the  district,  namely,  the  Potts- 
ville  sandstone.    Above  this  gorge  the  stream-system  is  found  to  oc- 
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ciip3'  comparatively  broad  and  shallow  valleys,  located  along  the  bands 
of  weaker  rocks.  In  other  words  the  headwaters  of  this  stream  are 
characterized  by  rather  advanced  topographic  features  and  adjusted 
courses.  Just  above  the  head  of  the  gorge  and  also'  at  or  near  the 
heads  of  several  of  the  tributaries  to  Cherry  Creek  are  several  areas 
of  poor  drainage,  as  is  shown  by  their  marshy  character.  The  largest 
of  these  is  roughly  triangular  in  outline  and  situated  at  the  confluence 
of  all  the  tributaries,  just  at  the  head  of  the  gorge.  The  smaller  areas 
all  drain  into  Cherry  Creek,  but  the  second  lar^-est  one  drains  into 
Pleasant  Valley  Run  of  Castleman  river,  as  well  as  into  Cheri-y 
Creek  of  the  Deep  Run-Youghiogheny  system.  It  is  quite  possible 
that  all  these  marshes,  large  and  small,  which  characterize  Cheny 
Creek  are  similar  in  origin  to  some  of  those  described  when  consider- 
ing the  Savage  valley  district;  that  is,  they  may  be  marshes  of  ex- 
cessive solution  or  up-stream  erosion,  occasioned  by  the  retarding 
influence  of  the  sandstone  in  the  gorge  of  Cheny  Creek.  Taken 
in  connection  vdth.  the  fact  that  wherever  the  one  side  of  a  divide 
is  towards  a  stream  of  the  CheiTy  Creek  system  and  the  other  side 
towards  a  stream  of  the  Castleman  river  system,  the  steeper  slope  is 
always  towards  the  Castleman  river,  the  silting  up  of  some  of  the 
Cheny  Creek  streams  becomes  significant  of  quite  different  history. 
The  marshes  may  then  be  fairly  interpreted  to  mean,  in  part,  that 
the  encroachments  of  the  steeper  valleys  upon  the  milder  ones  has 
resulted  in  decreasing  the  volume  and  the  power  of  some  of  the 
Cherry  Creek  streams.  Probably  the  true  explanation  for  all  of  the 
marshes  here  would  include  some  of  both. 

The  adjustments  and  mature  characters  of  the  Cherry  Creek  waters 
harmonize  then  with  the  supposition  that  the  Castleman  river  and  its 
district  have  been  at  an  advanced  stage  of  topographic  development 
in  an  epoch  immediately  preceding  the  present.  This  epoch  would 
seem  to  have  been  characterized,  in  this  district,  by  a  broad,  some- 
what uneven  valley  of  slight  depth,  lying  between  two  low  ridges 
where  XegTo  and  Meadow  mountains  now  stand.  This  valley  was 
occupied  by  the  immediate  forerunners  of  Castleman  river  and  Cherry 
Creek,  both  occupying  essentially  the  same  relative  positions  that 
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they  now  do,  except  that  Cherry  Creek  probably  then  drained  some 
of  the  region  now  drained  by  the  Castleman  river.  Tributaries  of 
the  Castleman  had  at  that  time  succeeded  in  pushing  their  sources 
beyond  the  mountain  boundaries  of  the  district,  cutting  gaps  through 
the  ridges  where  are  now  found  the  mnd-gaps  whose  floors  have  been 
noticed  as  so  accordant  in  elevation  with  the  old  valley  floors  within 
and  without  the  district.  The  conversion  of  these  old  Avater-gaps 
into  the  present  wind-gaps  has  probably  been  brought  about,  first  by 
the  Youghiogheny  vi\ev  invading  their  territory,  as  its  lower  outlet 
by  Oakland  gave  it  the  power  to  do;  second,  by  the  final  or  at  least 
most  recent  invasion  by  the  young  and  vigorous  Savage  river,  by 
means  of  which  all  lingering  traces  of  possession  of  the  outer  regions 
by  either  the  Castleman  or  the  Youghiogheny  rivers  are  being  rapidly 
removed.  On  the  west.  Bear  Creek  seems  to  have  played  a  part 
similar  to  that  of  the  Savage  river.  Thus  Castleman  river  seems  to 
be  gaining  a  little  territory  from  Cherry  Creek,  but  on  the  whole 
to  be  losing  gTound  to  the  Savage  and  the  Youghiogheny  rivers. 

THE   YOTJGHIOGHEI^Y  VALLEY  DISTRICT. 

Topography. — Xorthwest  of  an  almost  straight  line  connecting 
the  sununits  of  Halls  Hill,  Roman  Xose  and  Xegro  Moiuitain  lies 
the  deeply  dissected  drainage  basin  of  the  Youghiogheny  river.  As 
seen  from  some  hill  of  average  height,  such  as  near  Hoyes  at  an  ele- 
vation of  2612  feet,  or  the  hills,  2600  feet  high,  just  north  of  Cove 
Postoffice,  the  county  appeals  to  be  a  high  and  rather  undulating 
district  with  a  range  of  rathei'  higher  hills,  the  Winding  Ridge  range 
rising  above  it.  If  the  large  amount  of  rock  which  has  been  worn 
away  in  the  carving  out  of  the  present  valleys  could  be  restored,  it 
is  clear  that  a  broad  and  rather  strongly  rolling  surface,  ha^ang  a 
general  elevation  of  2600  feet  to  2700  feet,  would  be  restored.  At 
the  present  time,  however,  the  somewhat  plateau-like  landscape  thus 
capable  of  restoration  in  imagination  is  very  far  from  the  mind  of 
the  traveler  compelled  to  traverse  laboriously  a  region  of  broad  round 
or  flat-topped  hills  separated  by  very  deep  and  steep-sided  valleys. 

The  ranges  of  hills  remaining  somewhat  above  the  general  surface 
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of  the  upland  are  significant  of  the  rocks  which  compose  them,  and 
of  the  arrangement  of  the  strata  in  this  district,  just  as  the  ridges 
in  the  other  districts  have  been  found  to  be  significant  of  the  same 
features. 

Winding  Eidge  is  the  most  important  and  most  interesting,  and 
therefore  it  will  be  considered  in  more  detail.  This  ridge,  composed 
of  Pottsville  sandstone  along  its  crest,  may  be  said  to  have  its  southern 
origin  at  Marsh  Hill,  where  the  range  is  separated  from  the  same 
rock  in  Xegro  Mountain  by  the  valley  of  Marsh  Run.  From  Marsh 
Hill  the  sandstone,  and  its  ever-present  ridge,  runs  westward  to  Sang 
Eun.  There  the  ridge  turns  to  the  north,  curves  out  to  the  west 
a  little  and  gradually  swings  back  to  north  and  northeast,  forming 
"Winding  Eidge  proper  and  finally  rejoins  the  N'egro  Mountain  line 
of  outcrop  at  some  point  north  of  the  Pennsylvania  line.  Thus 
a  roughly  oval  area  of  considerable  extent  is  enclosed  by  the  sand- 
stone-capped crests  of  Winding  Eidge  and  southern  Negro  Mountain. 
The  longer  axis  of  this  oval  is  approximately  parallel  with  the  general 
trend  of  the  Castleman  and  Savage  valley  folds,  while  the  hard 
stratum  forming  the  ridges  everywhere  dips  away  from  the  center 
of  the  enclosed  area. 

Within  and  almost  parallel  with  these  ridges  of  Pottsville  sand- 
stone stands  a  second  oval  of  less  perfect  ridge-like  elevations  and 
foi-med  by  the  Pocono  sandstone.  The  hills  about  Hoyes,  George 
Hill,  and  the  horseshoe  ridge  which  encloses  the  head  of  Cove  Creek, 
all  belong  to  this  range  of  inner  and  lesser  elevations,  and  in  this 
case  also  the  maintaining  sandstone  stratum  dips  away  from  the  cen- 
tral enclosure. 

On  the  other  side  of  the  Youghiogheny  the  outlines  of  the  Snaggy 
Mountain-Dog  Eidge  range  present  a  similar  configuration  of  surface 
forms,  at  least  as  far  as  the  outer  range  of  hills  is  concerned,  and 
they  probably  arise  from  a  similar  undergroimd  an-angement  of  the 
strata. 

The  remaining  well-defined  and  orderly  group  of  surface  forms  is 
the  Eoman  Xose-Halls  Hill  range,  lying  between  the  Youghiogheny 
and  its  tributaries,  Ehine  Creek  and  White  Meadow  Eun.   This  range 
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together  with  the  long  crest  of  ^leadow  Mountain,  is  due  to  the  slight 
upward  turning  of  the  Pottsville  formation  and  forms  the  eastern 
limit  of  the  peculiarly  plateau  portion  of  the  county. 

Structure. — From  what  has  necessarily  been  said  in  discussing 
the  topography  of  the  Winding  Ridge  district  it  is  evident  that  the 
strata  have  tliere  been  arched  into  an  elliptical  dome  whose  longer 
axis  lies  about  on  a  line  running  through  Hoyes,  Accident  and  Cove. 
A  similar  structure,  whose  major  axis  must  be  almost  parallel  with 
that  of  the  Accident  dome,  lies  to  the  west  of  the  Snaggy  Mountain 
range.  Between  these  two  domes,  and  embracing  the  rest  of  the 
district,  the  strata  are  arranged  in  a  trough  with  the  Youghiogheny 
river  flowing  very  nearly  along  the  axis. 

Drainage  and  Stream  Adjustments. — All  the  streams  of  this  dis- 
trict belong  to  the  Youghiogheny  system,  and  most  of  them  show 
traces  of  having  been  originally  located  in  strictly  consequent  courses. 

The  Youghiogheny  itself  still  maintains  in  part  of  its  course  what 
seems  to  be  a  strictly  consequent  course,  as  it  flows  down  the  axis  of  a 
northward  plunging  syncline.  Thus  in  relation  to  underlying  struc- 
ture it  resembles  the  Castleman  river  and  the  North  Branch  of  the 
Potomac.  Unlike  these  streams,  however,  the  channel  of  the  Yough- 
iogheny imitates  closely  the  course  of  a  stream  which  has  inherited  a 
meandering  channel  from  a  former  flood-plain  state.  The  Youghio- 
gheny is  also  peculiar  in  the  way  in  whicli  it  fits  into  its  gorge.  Above 
Friendsville  the  stream  has  no  considerable  space  for  flood-plain  be- 
tween its  channel  and  the  valley  walls  except  at  one  or  two  curves 
where  the  stream  is  overlooked  by  several  terraces.  From  about  one 
mile  south  of  Friendsville  to  the  Pennsylvania  line  the  river  is  flowing 
through  a  broad  valley  with  a  wide  flood-plain  on  one  or  both  sides  of 
the  river  channel.  This  flood-plain  is  in  the  nature  of  a  terrace  of 
very  recent  origin  and  not  much  above  the  high-water  mark.  There 
are  traces  of  other  terraces  at  various  points,  especially  at  the  mouths 
of  the  larger  tributaries.  These  can  best  be  seen  west  of  Friendsville 
at  the  mouth  of  Buffalo  Run  and  at  the  mouth  of  Mill  Run.  As 
these  terraces  are  evidently  of  constructive  origin  the  description  of 
them  will  be  found  in  the  chapter  on  stratigTaphy. 


48 


THE   PHYSIOGRAPHY   OF  GARRETT  COUXTY 


Farther  up  stream  the  many  rapids  and  falls  in  the  channel,  nota- 
bly the  two  miles  of  rapids  and  cascades  at  Swallow  Falls,  indicate 
that  the  stream  is  still  reducing  its  channel  along  that  portion  of  its 
course  in  spite  of  occasional  terraced  and  flood-plain  stretches. 

The  tributary  streams  entering  the  Youghioglieny  from  the  west 
all  have  the  characters  of  lateral  consequents,  which  have  been 
recently  revived  into  active  work.  Those  streams  entering  along  the 
lower  half  of  the  valley  have  deep  youthful  valleys,  some  of  which 
are  beginning  to  silt  up  a  little  about  their  mouths.  Their  patterns 
of  branching  are  characteristic  of  streams  in  regions  of  almost  hori- 
zontal strata,  or  of  some  approximately  homogeneous  rock-mass.  Far- 
ther to  the  south  the  originally  consequent  patterns  of  Saltblock  Kun 
and  Muddy  Creek  have  been  modified  by  their  development  into 
transverse  streams  across  the  Snaggy  Hill-Dog  Eidge  range.  These 
streams  have  developed  headwater  subsequent  courses  along  the  weak 
rocks  lying  west  of  this  range  of  hills  and  have  thus  begun  a  series 
of  adjiTstments  to  the  structures  of  the  Cranesville  dome  or  anti- 
cline. In  advancing  towards  perfect  adjustment  Muddy  Creek  has 
so  far  been  the  most  successful.  Its  headwaters  have  worked  out, 
levelled  and  broadened  their  valley  much  faster  than  the  transverse 
portion  of  the  stream  has  been  able  to  reduce  the  resistant  Pottsville 
formation  which  it  crosses  at  or  near  Browning  Mill.  This  retarda- 
tion has  no  doubt  been  aided  in  recent  times  by  the  building  of  a 
mill  dam  at  this  point.  The  result  of  the  natural  and  artificial  dam- 
ming here  has  been  the  formation  of  a  level  bogg^^  floor  of  solution 
upon  the  limestone  and  shales  above  the  mill,  known  as  Pine  Swamp. 

The  headwatei-s  of  the  Youghiogheny,  comprising  Rhine  Creek, 
Cheny  Creek,  "White  Meadow  Eun,  Little  Youghiogheny  and  other 
streams,  constitute  a  series  of  well  adjusted  transverse  and  subsequent 
streams  along  the  southwestern  limb  of  the  great  Deer  Park  anti- 
cline. Some  of  them  were  no  doubt  active  in  unroofing  that  anti- 
cline and  in  producing  the  old  valley  along  its  axis.  As  has  been 
indicated  Avhen  discussing  that  valley,  the  topography  in  this  portion 
of  it  retains  markedly  mature  characteristics  without  any  suggestion 
of  re%dvals  such  as  ai-e  found  along  the  lower  course  of  the 
Youghiogheny. 
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Of  the  tributaries  joining  the  Youghiogheny  from  the  east  the 
largest  and  most  important  are  Mill  Kun,  Bear  Creek  and  Deep 
Creek.  Mill  Eun,  the  most  northern  of  these  streams,  lies  chiefly 
between  the  crest  of  Winding  Eidge  and  the  Youghiogheny  at  Spiel- 
man  Mills.  It  is  therefore  in  large  part  a  cataclinal  and  probably 
a  consequent  stream;  but  its  headwaters  have  broken  their  way  into 
the  region  behind  or  east  of  the  resistant  rocks  of  Winding  Eidge 
and  are  now  back  to  a  subsequent  valley  on  the  shales  and  limestone 
of  the  strata  between  the  Pottsville  and  the  Pocono  sandstones.  The 
rock  waste  brought  down  by  this  stream  seems  to  be  considerable,  for 
at  its  debouchement  at  Spielman  Mills  a  sufficient  quantity  has  col- 
lected to  force  the  Youghiogheny  against  its  left  bank. 

In  marked  contrast  to  Mill  Eun  is  Bear  Creek,  a  very  small  portion 
of  whose  course  lies  in  a  consequent  position.  The  extremest  soiu'ce 
of  Bear  Creek  is  near  the  village  of  McHenry,  opposite  the  southern 
end  of  ISTegro  Mountain.  From  here  it  takes  a  northeasterly  direc- 
tion through  a  deep  but  rather  open  subsequent  valley  lying  between 
N^egro  Mountain  and  the  inner  Pocono  saudstone  range  of  George 
Hill.  About  two  and  one-half  miles  east  of  Accident  this  subsequent 
valley  ceases,  the  stream  turns  sharp  to  the  west,  cuts  a  deep  gorge 
through  the  George  Hill  range  at  Kaese  Mill  and  follows  a  some- 
what narrower  and  more  tortuous  valley  through  the  Hampshire  and 
Jennings  formations.  Three  miles  west  of  Kaese  Mill,  Bear  Creek 
again  crosses  the  Pocono  hills,  receives  a  small  subsequent  tributary, 
Feik  Eun,  from  the  north,  and,  then  breaks  a  deep,  narrow  gorge 
across  the  Winding  Eidge  range,  emerges  from  the  Accident  dome 
and  joins  the  Youghiogheny  at  Friendsville.  Just  after  breaking 
through  Winding  Eidge,  Bear  Creek  receives  its  considerable  South 
Branch,  which  is  also  a  transverse  stream  at  this  point.  The  South 
Branch  has  worked  directly  back  through  Winding  Eidge  and  the 
first  Pocono  ridge  which  it  reached,  then  has  extended  its  headwaters 
in  every  direction  backwards  to  Elder,  to  Hoyes  and  to  Accident, 
draining  the  weak  central  area  of  the  dome  by  means  of  a  set  of  deep 
and  rather  narrow  valleys  sunk  below  the  general  levels  of  the 
Hampshire  and  Jennings  hills.    Eemnants  of  an  old  floor  at  about 
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2500  feet  may  still  be  recognized  on  the  hill  tops  about  Accident 
and  Hoyes. 

There  seems  to  have  existed  here,  at  a  somewhat  earlier  geographic 
period,  an  inner  lowland  of  roughly  elliptical  outline.  It  was  charac- 
terized by  very  matiire  but  not  senile  topographic  forms,  extending 
across  the  weak  Hampshire  and  Jenning-s  formations  and  into  the 
narrow  marginal  subsequent  valleys;  and  was  everywhere  doubly 
enclosed  by  the  circumscribing  hill-ranges  due  to  the  Pocono  and  the 
Pottsville  sandstones.  The  whole  made  up  a  topographic  combina- 
tion resulting  from  the  unroofing  of  the  Accident-Hoyes  stratigraphic 
dome  and  would  seem  to  have  resembled,  in  a  rough  way,  the  general 
appearance  of  an  ancient  amphitheater. 

Deep  Creek,  in  the  lower  part  of  its  course,  occupies  a  purely 
consequent  position,  draining  the  eastern  limb  of  the  southern  end 
of  the  Youghiogheny  syncline.  It  here  occupies  a  gorge  200  feet 
in  depth  and  of  very  limited  width.  From  a  point  foi;r  miles  below 
the  mouth  of  its  affluent  Marsh  Creek,  up  to  the  State  Dam  the  val- 
ley is  slighter  shallower  and  is  partly  occupied  by  a  broad  flat  ter- 
race or  a  marsh.  Marsh  Run,  the  first  tributary  to  Deep  Creek,  is 
at  present  a  small  stream  occupying  a  broad,  deep  and  level-floored 
valley,  located  transversely  upon  the  south  flank  of  the  Accident 
dome.  Its  size  is  apparently  too  small  for  the  valley  it  now  occupies. 
Its  headwatei-s  lie  within  the  Pottsville  rim  of  the  dome  and  upon 
the  southern  slopes  of  the  inner  Pocono  ridge  just  north  of  McHenry. 
One  small  branch  on  the  east  heads  against  the  extremity  of  Bear 
Creek,  being  separated  from  the  latter  valley  only  by  a  low  broad 
saddle  at  an  elevation  of  2540  feet.  On  the  west  a  somewhat  longer 
branch  seems  to  have  recently  intercepted  the  headwaters  of  Hoyes 
Pun  and  diverted  its  upper  waters  into  Marsh  Pun.  Two  miles  above 
Marsh  Pun,  Deep  Creek  receives  the  waters  of  Cherry  Creek  coming 
down  from  the  uplands  of  the  Meadow  Mountain  basin,  and  one  mile 
to  the  eastward  the  subsequent  stream  Meadow  Mountain  Run  empties 
into  Deep  Creek. 

At  the  State  Dam,  Deep  Creek  cuta  through  Hoop  Pole  Ridge 
and  spreads  out  to  the  east  a  number  of  weak  streams  to  collect 
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what  waters  they  can  from  the  low  rolling  country  to  the  north  of 
Oakland  and  Mountain  Lake  Park.  From  its  uttermost  sources  down 
to  the  mouth  of  Marsh  Eun  the  channel  of  Deep  Creek  meanders 
over  marshy  flood-plains  of  varying  widths  which  are  situated  in 
moist  low'  meadow  lands  called  Glades.  In  the  case  of  Deep  Creek 
it  seems  probable  that  its  marshy  character  between  the  State  Dam 
and  the  mouth  of  Marsh  Eun  is  due,  in  part,  to  the  considerable 
amounts  of  detritus  brought  in  by  Meadow  Mountain  Eun,  Cherry 
Creek  and  Marsh  Eun,  while  the  general  volume  of  the  whole  group 
of  streams  has  of  recent  times  been  steadily  decreasing  before  the 
encroachments  of  Bear  Creek,  Castleman  river  and  Savage  river. 
However,  the  considerable  portion  of  the  Savage  river  anticlinal  val- 
ley still  drained  by  Deep  Creek,  its  strikingly  inconsequent  and  trans- 
verse location  across  the  nose  of  the  ISTegro-Meadow  mountain  canoe 
and  the  present  disproportionate  size  of  its  upper  valley,  all  indicate 
that  this  stream  has  been  an  important  factor  in  the  development  of 
the  Savage  and  the  Youghiogheny  valleys.  Just  what  part  it  has 
played  and  what  changes  it  has  undergone  have  not  been  ascertained. 

General  Summary. 

In  reviewing  the  general  topographic  features  of  Garrett  county 
as  a  whole  its  surface  is  found  to  fall  naturally  into  three  different 
gToups  of  forms,  viz.:  the  mountain  crests,  ridges  and  hill-tops  of 
the  highest  levels,  the  wide,  elongated  and  originally  rather  evenly 
floored  valleys  of  an  intermediate  elevation,  and  the  narrower  steep- 
sided  gorges  which  existing  streams  have  cut  below  the  average  valley 
levels. 

To  the  first  group  of  features  belong  the  crests  of  Great  Backbone 
and  Big  Savage  mountains,  the  Meadow  Mountain-Eoman  l^ose 
range,  N'egro  Mountain,  the  Winding  Eidge  range  and  numbers  of 
hills  to  the  northwest  of  the  Winding  Eidge  range  as  well  as  the  crests 
of  the  Snaggy  Mountain  range  in  the  southwest.  All  these  crests  are 
found  to  be  remarkably  even,  quite  accordant  in  elevation  and  reach- 
ing to  an  average  altitude  of  3000  feet.    The  even  crest-lines,  the 
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gradual  increase  or  decrease  in  elevation  of  the  same,  and  the  fact 
that,  when  neighboring  regions  are  studied,  similarly  accordant  ele- 
vations maintained  by  rocks  of  different  hardness  are  found,  these 
considerations  have  led  to  the  conclusion  that  the  existing  crests  are 
but  remnants  of  an  old  peneplain  of  subaerial  origin.  This  former 
surface  extended,  it  is  supposed,  almost  uniformly  across  areas  of 
strong  and  of  weak  rocks;  but  only  remnants  on  the  resistant  rocks 
have  endured  to  the  present  time,  forming  the  even  crests  of  the 
highest  ridges. 

The  ancient  peneplain  referred  to  would  have  been  produced  by 
the  rivers  of  the  whole  area  thus  reduced,  and  in  reducing  the  area 
the  agents  of  denudation  must  have  planed  down  or  removed  all 
structural  elevations,  such  as  domes  and  anticlinal  arches,  to  the  same 
general  level.  Thus  it  was  during  this  earliest  period  that  the  Deer 
Park  anticline  and  the  Cranesville  and  Accident  domes  were  un- 
roofed. At  the  close  of  this  cycle  of  denudation  there  could  not 
have  been  much  contrast  between  the  valleys  and  their  divides.  A 
reelevation  of  the  whole  area  gave  the  streams  another  opportunity 
to  reduce  their  valleys  and  divides.  They  had  become  located,  in 
great  measure,  on  the  yielding  rocks  of  the  area  before  the  close 
of  the  preceding  cycle;  now  they  went  to  work  on  these  rocks  and 
seem  to  have  had  time  to  reduce  them  to  new  lowlands  resembling 
the  earlier  peneplain  in  character  of  surface,  but  limited  in  extent 
to  the  bands  of  weaker  rock.  This  set  of  new  lowlands,  valley  low- 
lands as  they  have  been  called,  are  still  well  preserved  in  the  second 
group  of  topoeraphic  forms,  namely,  the  set  of  even-floored  valleys 
lying  at  an  average  elevation  of  about  2750  feet,  which  includes  the 
Potomac,  the  Youghiogheny-Savage,  the  Castleman  valley  and  the 
Accident  amphitheater. 

Sufficient  time  was  also  given  for  numbers  of  streams  to  cut  through 
Savage,  Meadow  and  Xegro  mountains,  forming  water-gaps,  most 
of  which  soon  became  wind-gaps  through  perfected  stream-adjust- 
ments, but  the  masses  of  these  ranges  were  not  very  much  reduced 
before  another  and  a  comparatively  recent  revival  of  stream  activities 
set  most  of  the  streams  to  work  on  the  carving  out  of  the  deep,  narrow 
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gorges  -which  they  now  occupy.  This  most  recent  revival  has  been 
vaiied  at  times  with  terrace-producing  incidents,  but  theses  latter  are 
of  very  transient  impoi-tanco  in  the  whole  life  history  of  the  streams. 

Among  the  drainage  features  of  the  county  the  lower  course  of 
the  Youghioghcny,  the  Castleman,  the  ]^orth  Branch  of  the  Po- 
tomac and  Georges  Creek  are  all  found  in  apparently  consequent  posi- 
tions. This  is  probably  to  be  explained  by  the  fact  that  the  synclinea 
which  they  occupy  are  all  composed  of  yielding  shales  lying  above 
the  unyielding  Pottsville  sandstone,  and  that  in  each  case  this  whole 
combination  was  originally  depressed  below  the  lowest  level  to  which 
the  county  was  reduced  by  subaerial  denudation.  Thus  at  the  close 
of  the  earliest  topographic  cycle,  remnants  of  whose  peneplain  have 
already  been  described,  these  constructional  troughs  contained  yield- 
ing strata  at  the  surface  and  were  therefore  very  favorable  locations 
for  streams  at  that  time.  Since  then  the  neighboring  unroofed  anti- 
clines have  come  to  be  further  developed  and  lowered  by  subsequent 
streams  of  newer  growth,  while  the  earliest  subsequent  but  synclinal 
streams  have  also  been  able  to  reduce  their  yielding  rocks  without 
being  much  hampered  by  the  deep-lying  Pottsville. 

Some  changes  in  drainage  have  resulted  from  the  later  stream- 
work,  as  it  has  been  shown  to  be  probable  that  not  only  the  head- 
waters of  the  Youghioghcny  and  the  Savage  rivei-s,  but  also  the  east- 
ern tributaries  of  the  Castleman,  once  occupied  the  long  subsequent 
anticlinal  valley  between  Big  Savage  and  Meadow  moimtains.  The 
matiire  character  of  the  present  sources  of  the  Yougliiogheny  and 
the  position  of  their  shallow  valleys  at  the  2700  to  2800  foot  level  in- 
dicate that  they  are  a  portion  of  the  original  second  cycle  drainage  by 
which  this  level  of  the  valley  was  produced.  Adjustments  have  been 
accomplished  and  others  seem  to  be  in  progi'ess,  among  the  lower 
eastern  and  central  western  tributaries  of  the  Youghiogheny,  in  the 
regions  about  the  cores  of  the  two  domes  along  the  Hoyes-Accident 
axis,  which  were  also  unroofed  during  the  earliest  topographic  cycle 
and  were  left  exposed  at  its  close. 

One  of  the  most  important  adjustments  is  the  one  in  progress 
along  the  Savage-Youghioglieny  di-vdde.    The  di%'ide  is  seen  to  have 
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once  Stood  along  the  Great  Backbone-Big  Savage  crest  but  to  be  now 
pushed  to  the  lower  level  of  the  anticlinal  valley  as  the  result  of 
the  successful  attack  by  Savage  river  upon  that  crest.  Indications 
have  also  been  found  that  the  divide  is  on  its  way  to  a  new  resting 
place  upon  the  Meadow  Mountain-Koman  Xose  range. 


THE  GEOLOGY  OF  GARRETT  COUNTY 

BY 

GEORGE  CURTIS  MARTIN 


iNTEODrCTOKY. 

The  following  pages  contain  a  brief  reWew  of  previous  geological 
work  in  this  region,  and  a  complete  bibliogTaphy  of  all  geological 
publications  relating  to  the  subject.  Following  this  is  a  short  descrip- 
tion of  the  materials  composing  the  rocks  of  this  region,  and  of  the 
methods  employed  in  classifying  them.  Especial  attention  is  then 
paid  to  the  Stratigraphy  and  Areal  Distribution  of  the  rocks  which 
are  considered  as  individual  beds  having  definite  positions  one  above 
the  other  and  occurring  in  definite  areas  of  oiitcrop  at  the  surface 
of  the  earth.  This  discussion  is  followed  by  a  detailed  account  of 
the  Structure,  which  considers  the  relations  of  the  rocks  to  each 
other  in  regard  to  their  position  as  a  part  of  the  earth's  crust.  The 
results  gained  from  the  foregoing  chapters  are  finally  intei'preted 
in  a  Sedimentarij  Eecord  of  Garrett  County,  which  inclixdes  a  descrip- 
tion of  such  local  phases  of  geological  activity  as  have  manifested 
themselves  in  this  particular  region,  and  an  account  of  the  course 
of  events  which  have  occurred  here  during  known  geological  time. 

Historical  Review. 
The  period  of  geological  investigation  in  Garrett  county  extends 
from  the  year  1824  to  the  present.  The  physiogTaphic  features  of 
much  of  the  region  have  long  been  known,  as  it  was  on  the  route  of 
the  Indian  and  early  militaiy  trails  from  the  Atlantic  coast  to  the 
Ohio  valley,  and  on  the  early  surveyed  railroad  and  canal  routes 
between  the  East  and  the  West.  These  physiogTaphic  features, 
although  eavh'  known,  have  however,  not  been  properly  studied  and 
understood  until  the  present. 
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Most  of  the  geological  work,  except  that  of  a  very  general  nature, 
which  was  done  prior  to  the  last  eight  years  was  confined  to  that  nar- 
row strip  of  territory  which  is  contiguous  to  Allegany  county  and 
lies  within  the  Georges  Creek  coal-basin. 

These  investigations  may  be  grouped  into  the  following  classes: 

Private  Investigations: 

Exploratory  work. 

Economic  investigations. 

General  observations. 
Official  Investigatio>'s  : 

Snrvevs  by  the  State. 

Surveys  by  the  National  Government. 

Surveys  of  the  adjacent  States. 

PRIVATE  mVESTIGATIOXS. 

Exploratory  AVoek.- — The  earliest  systematic  investigations  of  the 
natural  resources  of  this  region  were  the  surveys  for  the  projected 
canal  connecting  the  waters  of  the  Potomac  and  Ohio  rivers.  In  1824 
James  Shriver  published  an  account  of  these  investigations,  accom- 
panied by  a  map  showing  the  topographic  and  something  of  the 
geologic  features  of  the  region  between  Piedmont  and  Cranesville. 
Other  publications  on  this  subject  were  by  Mercer  in  1834,  and  by 
Merrill  in  1874.  The  construction  of  the  Baltimore  and  Ohio  Eail- 
road  led  to  a  vast  amount  of  investigation,  most  of  which,  however, 
has  never  been  made  public.  In  1S3S  a  report  on  these  surveys  was 
published. 

Some  of  the  earliest  observations  on  the  geology  of  Garrett  county 
were  made  by  travellers  who  passed  through  the  region  and  observed 
its  geology  in  an  incidental  way  or  in  a  purely  scientific  spirit.  The 
first  of  these  was  Sam.  Whyllys  Pomeroy,  who  in  1832  published  a 
letter  containing  some  rather  fantastic  descriptions  of  the  scenery 
along  the  National  Eoad.  Other  travellers  were  "W.  E.  A.  Aiken, 
who  published  in  1834,  and  Charles  Lyell,  in  1845.  Eyelid's  descrip- 
tions are  the  most  scientific  and  the  best  known,  but  his  investiga- 
tions were  largely  confined  to  the  Georges  Creek  coal-basin  and 
especially  to  that  part  of  it  which  lies  within  Allegany  county. 

Private  Economic  Investigations. — A  large  amount  of  work  has 
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been  done  on  the  character  and  extent  of  the  coal  by  mining  com- 
panies, especially  in  the  Georges  Creek  basin.  Many  of  these  reports 
have  not  been  made  public,  but  am.ong  those  which  have  are  the 
following: 

A  report  by  J.  II.  Alexander  and  P.  T.  Tyson  was  made  in 
October,  1836,  to  the  Georges  Creek  Coal  and  Iron  Company.  This 
report  gives  two  maps  of  portions  of  the  Georges  Creek  area,  one 
columnar  section  known  as  the  "  Dug  Hill  Section,"  one  structure 
section  and  various  other  details. 

A  report  made  by  George  W.  Hughes  during  the  same  year,  1836, 
to  the  Maryland  Mining  Company  gives  the  result  of  an  examination 
of  the  coal  measures  and  iron  ore  deposits  belonging  to  that  com- 
pany.   The  paper  includes  various  analyses  and  columnar  sections. 

In  this  year  also  James  C.  Booth  studied  the  area  and  published 
the  results  in  a  short  paper  entitled  "  Ileport  of  the  Examination  and 
Survey  of  the  Coal-fields  and  iron  ores  belonging  to  the  Barton  and 
ISTew  York  Coal  Company."  The  next  year,  1837,  further  notes 
by  Mr.  Booth,  as  well  as  short  reports  by  L.  Howell  and  John  Powell 
were  published  for  the  same  company. 

The  following  year,  1838,  Benjamin  Silliman  made  a  brief  study 
of  the  property  of  the  Maryland  Mining  Company. 

In  1852  reports  were  published  by  the  Phoenix  Mining  and  Manu- 
facturing Company  which  included  a  "  topography  of  the  mineral 
regions  "  by  Professor  Forrest  Sheppard  and  a  report  on  the  topog- 
raphy and  structure  of  the  coal-field  by  Professor  C.  U.  Shepard. 

Two  years  later,  18.54,  George  W.  Hughes,  President  and  Engineer 
of  the  Hampshire  Coal  and  Iron  Company,  published  a  report  dealing 
especially  with  the  lands  controlled  by  his  company. 

General  Observations. — There  are  many  more  general  papers 
which  often  deal  only  incidentally  with  Garrett  county.  Among  the 
more  important  of  these  are  the  following: 

The  Transactions  of  the  Maryland  Academy  of  Science  and  Litera- 
ture for  1837  contains  three  important  papers  bearing  in  part  on 
the  geology  of  Garrett  county.  Thc?e  ai'o:  an  Outline  of  the 
Physical  Geography  of  Maryland,"  by  J.  T.  Ducatel;  "A  Description 
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of  the  Frostburg  Coal  Formation,"  by  Philip  T.  Tyson;  and  ''A 
descriptive  Catalogue  of  the  principal  minerals  of  the  State  of  Mary- 
land," by  Philip  T.  Tyson. 

In  the  year  1841,  H.  D.  Eogei-s  discussed  the  origin  of  the  Appa- 
lachian coal  strata,  and  with  his  brother,  "W.  B.  Eogers,  published  an 
important  paper  On  the  Physical  Structure  of  the  Appalachian 
Chain  as  Exemplifying  the  Laws  which  have  Regulated  the  Elevation 
of  Great  Mountain  Chains." 

J.  P.  Lesley  in  lS.3i:i  p;ililished  his  Manual  of  Coal  and  its  To- 
pogTaphy,"  which  contains  a  veiy  important  discussion  of  the  succes- 
sion of  the  strata  of  the  Coal  Measures. 

During  the  summer  of  1868,  Professor  James  T.  Hodge,  of  Boston, 
studied  the  coal  basin  and.  made  an  extensive  survey  of  the  coal  prop- 
erties of  the  Georges  Creek  basin.  In  his  report,  published  the  fol- 
lowing year,  he  gives  much  attention  to  property  lines,  but  also 
discusses  the  coal  region  as  a  whole,  including  the  drainage  of  the 
basin,  access  to  the  coal-bed,  system  of  mining,  area  covered  by  the 
Big  Vein  and  product  of  Big  Vein  coal  to  the  acre.  To  the  prop- 
erty-owner this  has  been  a  most  valuable  work,  but  the  report  is  now 
almost  wholly  inaccessible.  This  report  deals  chiefly  with  that  part 
of  the  basin  in  Allegany  county. 

In  the  year  1871,  Philip  T.  Tyson  published  a  section  of  the 
Carboniferous  strata  of  the  Georges  Creek  basin.  James  McFarlane's 
Coal  Eegions  of  America,"  published  in  1873,  contains  a  descrip- 
tion of  the  coal  of  Maryland,  based  upon  Tyson's  work. 

In  1878,  Professor  J.  J.  Stevenson  published  two  articles  in  the 
American  Journal  of  Science  on  the  geology  of  portions  of  Pennsyl- 
vania, Mai-yland  and  AVest  Virginia.  In  one  article  particular  men- 
tion is  made  of  the  terraces  in  Garrett  and  Allegany  counties,  and  in 
this  article  the  causes  of  the  present  physiographic  features  are  dis- 
cussed.   The  other  article  deals  with  the  Upper  Devonian  rocks. 

The  year  1882  was  one  of  particular  interest  in  the  development 
of  a  correct  knowledge  of  the  structural  geology  of  the  western  part 
of  Mai-yland.  Among  the  important  publications  which  appeared 
during  this  year  was  a  paper  by  Howard  Grant  Jones  and  one  by 
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Professor  I.  C.  White.  In  ]\Ir.  Jones'  paper  a  section  west  of  Cum- 
berland was  given  which  was  accompanied  by  a  discussion  of  the 
correlation  of  the  various  rocks.  Professor  White  later  reviewed  the 
work  and  rectified  some  of  Mr.  Jones'  conclusions.  Professor 
White's  paper  is  the  first  publication  showing  conclusively  the  con- 
formity and  proper  relations  of  the  rock  formations  as  found  in  the 
region  around  Westemport. 

Professor  J.  J.  Stevenson  published  in  1887  a  discussion  of  the 
lower  Carboniferous  I'ocks  of  Pennsylvania,  Maryland  and  the  Vir- 
ginias, in  Volume  xxxiv  of  the  American  Journal  of  Science. 

In  the  same  journal  and  in  the  same  year.  Professor  I.  C.  White 
discussed  the  probable  causes  which  have  brought  about  the  deposi- 
tion of  rounded  boulders  at  high  altitudes  on  the  eastern  side  of  the 
Alleghanies.  Six  years  later  he  published  an  important  discussion  of 
the  geological  section  along  the  Baltimore  and  Ohio  Railroad  which 
was  ptrepared  for  one  of  the  excui-^ions  of  the  International  Geological 
Congress. 

A  description  of  the  Georges  Creek  basin,  by  Thomas  L.  Osborne, 
published  in  1893,  contains  a  very  important  section  of  the  Coal 
Measures,  in  which  the  coal  scams  are  named  and  intervals  given. 

OFFICIAL  IISrVESTIGATIONS. 

Surveys  by  the  State. — The  first  state  geological  survey  of  Mary- 
land was  provisionally  organized  in  1833;  and  in  1834  J.  T.  Ducatel, 
State  Geologist,  and  J.  H.  Alexander,  State  Topographical  Engineer, 
in  a  "  Report  on  the  Projected  Suiwey  of  the  State  of  Maryland,  pur- 
suant to  a  resolution  of  the  General  Assembly,"  gave  general  state- 
ments concerning  the  geology  of  the  county.  Mention  is  made  of 
the  Frostburg  coal-field.  Much  of  the  information  was  taken  from 
the  collection  of  reports  and  lettei-s  of  the  engineers  of  tlie  Chesa- 
peake and  Ohio  Canal. 

During  the  year  1836,  the  State  Topographical  Engineer,  J.  H. 
Alexander,  directed  the  execution  of  a  chain  of  triangles  with  a  plane- 
table  survey  over  a  part  of  the  Georges  Creek  area.  The  work  of 
this  survey  was  accomplished  at  individual  expense,  but  the  results 
were  generously  offered  for  the  use  of  the  state  survey. 
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The  following  year,  1837,  J.  T.  Ducatel,  the  State  Geologist,  in 
his  official  report  to  the  Governor  of  Maryland,  included  a  descrip- 
tion of  the  Frostburg  coal-field  in  which  the  columnar  section  made 
for  the  Georges  Creek  Coal  Company  is  given.  In  this  report  there 
is  also  given  a  carefully  prepared  hachured  map  of  the  entire  area 
on  which  the  various  streams,  towns  and  mines  are  located  and  named. 
Frostburg  is  given  on  the  map  as  Frost  Town,  and  the  coal  area  is 
called  after  it.  This  is  the  soui-ce  of  the  maps  of  the  Georges  Creek 
area  most  frequently  seen. 

During  the  year  1840,  Ducatel  made  a  study  of  the  physical  geog- 
raphy, geology  and  agTicultural  and  mineral  resources  of  ^'estem 
Maryland.  The  results  of  his  observations  were  published  in  the 
"Annual  Eeport  of  the  Geologist  of  Maryland,  1840."  This  is  a 
paper  of  46  pages,  30  pages  of  which  are  taken  up  with  a  study  of 
the  area  now  included  in  Garrett  county.  Mr.  Ducatel's  report  was 
the  first  published  document  of  any  considerable  length  which  re- 
viewed with  reasonable  accuracy  the  geology  of  the  entire  county. 
It  includes  an  account  of  the  geology  and  physical  geography  with 
remarks  on  the  actual  agricultural  condition,  prospects  and  resources, 
as  well  as  information  concerning  the  mineral  wealth  of  the  county 
and  the  best  means  of  developing  it.  Two  columnar  sections  of  the 
coal-fields,  one  structure  section  along  the  Cimiberland  and  Xa- 
tional  roads,"  and  a  topogi-aphical  map  of  what  is  now  Garrett,  Alle- 
gany and  Washington  counties  on  the  scale  of  3  :400,000  are  given. 

The  same  yeai*,  Mr.  J.  H.  Alexander,  in  an  official  report  to  the 
Governor  of  Maryland,  gave  an  account  of  the  manufacture  of  iron. 
This  has  more  to  do  with  Allegany  county  than  with  Garrett,  but  an 
account  is  given  of  the  old  furnace  at  Friendsville. 

In  the  year  1848  Dr.  James  Higgins  was  appointed  State  Agri- 
cultural Chemist.  He  continued  in  office  until  1858  when  he  was 
succeeded  by  Mr.  Philip  T.  Tyson,  who  held  the  position  until  it 
was  abolished  in  1862.  The  investigations  of  the  State  Agricul- 
tural Chemists  dealt  chiefly  with  the  relations  between  soils  and 
crops  and  included  many  analyses  of  soils  and  fertilizers.  There  is 
not  much  in  these  publications  which  relates  to  Garrett  county,  but 
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the  Fourth  Annual  Eeport  of  Dr.  lliggins,  published  in  1854,  con- 
tains a  paper  on  Allegany  county  which  then  included  what  is  now 
Garrett  county.  Mr.  Tyson's  report  in  1860  contains  much  geolog- 
ical information,  including  a  map  of  the  entire  state.  This  map, 
published  on  the  scale  of  twelve  miles  to  the  inch,  gives  the  only 
detailed  representation  of  the  geological  formations  of  the  county 
prior  to  the  work  of  the  U.  S.  Geological  Survey.  Upon  the  map 
is  a  structure  section  across  the  northern  part  of  the  county.  His 
second  report,  published  in  1862,  treats  quite  fully  of  the  geology 
and  industrial  resources  of  the  state. 

In  the  year  1862  ]\Ir.  Higgins  piiblished  under  state  auspices  ''A 
Succinct  Exposition  of  the  Industrial  Resources  and  Agricultural 
Advantages  of  the  State  of  Maryland." 

The  Maryland  Agricultural  Experiment  Station  has  issued  several 
publications  dealing  with  the  agricultural  resources  of  the  state. 
Among  these  are  a  paper  by  Milton  Whitney,  published  in  1893,  on 
"  The  Soils  of  Maryland;  "  one  by  H.  J.  Patterson  in  1900  on  "The 
Occurrence  and  Composition  of  Lime  in  Maryland;  "  and  one  by 
F.  P.  Veitch  in  1901  on  "  The  Chemical  Composition  of  Maryland 
Soils." 

The  Inspector  of  Mines,  since  the  year  1879,  has  issued  reports 
on  the  condition  of  the  mines  in  Allegany  and  Gan-ett  counties. 
These  deal  with  the  safety  and  healthfulness  of  the  mines  and  do 
not  contain  any  geological  data. 

In  the  year  1892,  Professor  W.  B.  Clark  published  in  the  Report 
of  the  Maryland  State  Weather  Sei-vice  a  paper  on  "  The  Surface 
Configuration  of  Maryland."  The  follo\^^ng  year  he  published  in 
the  next  volume,  papers  on  the  Water  Power  and  Climate  of  Mary- 
land. 

The  following  year  (1893),  a  general  summary  of  the  geology  of 
the  state  was  published  by  Professors  George  H.  Williams  and 
William  B.  Clark  of  the  Johns  Hopkins  Univei-sity  in  the  Maryland 
World's  Fair  Book,  entitled  "  Maryland,  its  Resources,  Industries 
and  Institutions."  In  this  report  the  geology  of  Western  Maryland 
is  discussed  at  considerable  length.    With  this  publication  there  is  a 
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geological  map  of  the  state  in  which  the  areal  distribution  of  the 
various  formations  and  the  structure  of  the  rocks  of  Garrett  county 
are  represented  in  much  greater  detail  and  accuracy  than  on  any 
previous  map. 

The  next  year,  1894,  Professor  Clark  published  in  the  First  Bien- 
nial Report  of  the  Maryland  State  Weather  Service  a  description 
of  the  "  Climatologv  and  Physical  Features  of  Maryland." 

The  present  Maryland  Geological  Survey  was  organized  in  the 
early  part  of  the  year  1896  and  at  the  opening  of  the  field  season 
began  work  in  various  parts  of  the  state.  Since  then  several  vohimes 
have  been  published  by  the  Survey  under  the  direction  of  Professor 
William  B.  Clark,  State  Geologist.  In  Volume  I  a  general  pre- 
liminary discussion  of  the  various  geological  features  of  the  state 
is  given,  including  much  new  and  valuable  information  concerning 
the  stratigraphic,  physiogi-aphic,  economic  and  stinictural  features  of 
Garrett  county.  Volume  II  includes  a  description  of  the  various 
building  stones  and  of  the  geologic  maps  of  the  state,  with  particular 
mention  of  Garrett  county.  Volume  III  treats  especially  of  the 
highways  of  the  state,  their  present  conditions  and  the  material  at 
hand  in  each  of  the  counties  for  road-construction. 

In  1898  a  report  by  L.  A.  Bauer  was  published  on  the  Survey  of 
the  Boundary-line  between  Allegany  and  Garrett  counties.  This 
contains  a  map  showing  approximately  the  outcrop  of  the  Pittsburg 
coal. 

Volume  I  of  the  Maryland  Weather  Service,  published  in  1899, 
contains  "  A  General  Report  on  the  Physiography  of  Maryland," 
by  Cleveland  Abbe,  Jr.;  and  also  much  meteorological  information 
relating  to  Garrett  county. 

In  1900  a  report  on  The  Physical  Features  of  Allegany  County  " 
was  published  by  the  Maryland  Geological  Survey.  This  was  the 
first  of  a  series  of  county  reports  which  includes  the  present  volume. 
It  contains  much  valuable  information  which  relates  directly  to  the 
geology  of  Garrett  county. 

The  same  year  Professor  Charles  S.  Prosser  published  two  papers 
entitled  "  Xames  for  the  Formations  of  the  Ohio  Coal-Measures  " 
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and  "  The  Paleozoic  Formations  of  Allegany  County,  Maryland." 
Both  of  these  contain  much  information  relating  to  the  geology  of 
Garrett  county,  which  was  obtained  in  his  field-work  as  Chief  of 
the  Division  of  Appalachian  Geology  of  the  Maryland  Geological 
Survey. 

Volume  IV  of  the  Maryland  Geological  Survey  contains  a  paper 
by  Bailey  Willis  entitled  "  Paleozoic  Appalachia,  or  the  History  of 
Maryland  during  Paleozoic  Time,"  and  a  report  by  Heinrich  Eies 
on  the  Clays  of  Maryland.  Both  of  these  contain  much  information 
concerning  the  rocks  of  Garrett  county.  The  latter  is  especially 
rich  in  new  and  valuable  descriptive  matter. 

In  1901  the  Maryland  Geological  Survey  published  a  report  on 
Maryland  and  its  Natural  Resources  as  the  official  publication  of  the 
Maryland  commissioners  at  the  Pan-American  Exposition  and  the 
South  Carolina,  Interstate  and  West  India  Exposition. 

In  the  year  1902,  W.  B.  Clark  and  G.  C.  Martin  published  a 
paper  on  the  correlation  of  the  Coal  Measures  of  Maryland  with 
those  of  the  adjacent  states.  The  equivalence  of  the  formations  of 
the  Coal  Measures  and  of  their  subdivisions  with  those  of  other  regions 
is  shown,  and  the  local  names  which  had  hitherto  been  in  use  in  this 
region  are  abandoned  in  favor  of  the  older  names. 

Surveys  by  the  National  Government. — The  National  govern- 
ment has  made  many  investigations  on  the  geology  of  Maryland, 
some  of  which  have  been  in  GaiTett  county. 

In  his  "  Report  of  a  Geological  Reconnaissance  made  in  1835  from 
the  seat  of  government  by  way  of  Green  Bay  and  the  Wisconsin 
territory  on  the  Coteau  du  Prairie,  an  elevated  ridge  dividing  the 
Missouri  from  the  St.  Peters  river,"  G.  W.  Eeatherstonhaugh  gives 
considerable  geological  information  concerning  Western  Maryland. 
He  traveled  under  the  direction  of  the  United  States  government 
and  passed  through  the  county  while  en  route  westward,  e^ddently 
entering  the  county  by  the  National  Road.  From  Cumberland  he 
went  to  Frostburg,  thence  down  the  Georges  Creek  valley  to  the 
Potomac,  Avhich  he  ascended  beyond  the  mouth  of  Savage  rivei*,  then 
returned  along  the  Potomac  to  Cumberland.    He  speaks  briefly  of 
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the  Georges  Creek  coal  area,  holding  that  the  coal-bearing  strata 
were  deposited  after  the  movemeut  which  produced  the  folding  to 
the  east.  His  report  includes  an  important  section  of  the  Coal  Meas- 
ures at  the  mouth  of  Savage  river. 

During  the  year  1891,  Bulletin  No.  65  of  the  United  States  Geo- 
logical Survey  was  published.  This  is  by  Professor  I.  C.  White  on 
"  The  Stratigraphy  of  the  Bituminous  Coal  Field  of  Pennsylvania, 
Ohio  and  West  Virginia."  Reference  is  made  to  the  Coal  Measures 
of  Maryland,  and  the  map  which  accompanies  the  bulletin  includes 
the  Cumberland-Georges  Creek  district.  This  bulletin  is  of  the  great- 
est importance  for  it  contains  a  number  of  very  accurate  and  detailed 
local  sections,  and  established  for  the  first  time  the  identity  of  the 
coal  seams  and  other  members  of  the  Carboniferous  formations  with 
those  already  named  in  Pennsylvania  and  elsewhere. 

In  the  Fourteenth  Annual  Report  of  the  United  States  Geological 
Survey,  published  three  years  later,  1894,  Joseph  D.  Weeks,  under 
the  title  of  "  The  Potomac  and  Roaring  Creek  Coal  Fields,"  describes 
at  some  length  the  Cumberland-Georges  Creek  district,  and  gives 
columnar  sections  of  the  same,  which  are  copied  from  the  paper 
pre'\'iously  mentioned. 

In  1896,  the  Piedmont  Folio,  No.  28  of  the  Geologic  Atlas  of  the 
United  States,  was  published  by  the  United  States  Geological  Survey. 
The  geological  work  was  done  by  Messrs.  X.  H.  Darton  and  Joseph 
Taff  under  the  direction  of  Mr.  Bailey  Willis,  and  was  begun  in 
the  autumn  of  1894.  The  quadrangle  covered  by  this  folio  includes 
a  large  area  in  the  southern  part  of  Garrett  county,  and  the  geology 
of  the  entire  quadrangle  is  very  similar  to  that  of  this  county.  Sev- 
eral of  the  formational  names  used  in  the  folio  have  been  adopted 
by  the  Maryland  Geological  Survey,  and  much  of  the  discussion 
concerning  the  various  geological  features  has  been  of  great  value 
in  the  later  work. 

The  HydrogTaphic  Division  of  the  U.  S.  Geological  Survey  pub- 
lished in  1899  two  papers  which  include  accounts  of  stream-measure- 
ments in  Garrett  county. 

The  Twenty-second  Annual  Report  of  the  U.  S.  Geological  Survey, 
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published  in  1902,  contains  a  paper  by  Mr.  David  White  on  the 
Bituminous  Coal  Fields  of  Maryland. 

A  large  amount  of  statistical  information  has  been  collected  and 
published  by  the  National  Government  in  the  Census  Reports  and 
in  the  reports  on  the  Mineral  Resources  of  the  United  States.  The 
latter  have  appeared  as  a  regular  annual  series  of  publications  by 
the  U.  S.  Geological  Survey  from  1883  down  to  the  present. 

Surveys  of  the  Adjacent  States. — In  the  course  of  the  work  of 
the  geological  survey  of  Virginia  many  observations  were  made  along 
the  Potomac  river  which  have  a  most  direct  bearing  on  the  geology 
of  Garrett  county,  and  in  his  report  for  1839,  "W.  B.  Rogers  makes 
some  observations  which  apply  to  the  Maryland  side  of  the  river. 

The  first  and  second  Pennsylvania  surveys  shed  a  vast  amount  of 
light  on  the  geology  of  Garrett  county  and  many  of  the  Pennsylvania 
reports  contain  direct  observations  on  the  geology  of  this  region. 
Among  these  are  the  final  report  of  the  first  Pennsylvania  survey, 
published  in  1858  by  H.  D.  Rogers;  the  Report  of  Progi-ess  in  the 
Cambria  and  Somerset  District,  by  P.  and  W.  G.  Piatt  in  187Y;  the 
Second  Report  of  Progress  in  the  Laboratory  of  the  Survey,  by  A.  A. 
McCreath  in  1879;  the  Annual  Report  for  1885  by  J.  P.  Lesley; 
and  the  Final  Report  by  J.  P.  Lesley,  published  in  1892. 

A  report  on  the  clay  of  New  Jersey  by  George  H.  Cook,  published 
by  the  Geological  Survey  of  New  Jersey  in  1878,  contains  references 
to  the  Mount  Savage  fire-clay. 

SUMMARY'. 

It  may  be  seen  from  what  has  been  written  that  the  previous  infor- 
mation concerning  the  geology  of  Garrett  county  has  been  gathered 
both  by  unofiicial  and  by  ofiicial  means.  The  unofficial  work  includes 
exploratory  surveys,  private  travels  and  private  economic  investiga- 
tions. The  official  work  includes  that  accomplished  by  the  existing 
U.  S.  Geological  Survey  and  the  earlier  exploratory  survey  of 
Featherstonhaugh :  by  the  geological  surveys  of  the  adjacent  states: 
and  by  the  three  state  geological  surveys;  the  first  or  Ducatel-Alex- 
ander  survey,  the  second  survey  conducted  by  the  state  agi'icultural 
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chemists,  Higgins  and  Tyson,  and  the  third  or  present  Maryland 
Geological  Survey. 

The  approximate  areal  distribution  of  the  three  larger  geological 
divisions  (the  Devonian,  the  lower  Carboniferous,  and  the  upper  Car- 
boniferous or  Coal  Measures)  and  the  general  structure  of  the  region, 
have  long  been  known.  The  first  step  toward  a  more  refined  classi- 
fication of  the  Coal  Measures  was  made  by  Tyson  who  measured  and 
published  accurate  detailed  sections  of  the  strata  in  the  Georges  Creek 
valley.  The  second  Pennsylvania  survey  divided  the  Coal  Measures 
in  great  detail  and  mapped  the  various  formations  here  recognized. 
As  a  result  of  this  work  the  equivalence  of  many  of  the  members 
exposed  in  the  Georges  Creek  valley  with  those  described  and  named 
in  Pennsylvania  became  partly  understood.  The  work  of  Dr.  I.  C. 
"White  as  published  in  the  Proceedings  of  the  American  Philosophical 
Society  for  1883,  and  in  Bulletin  65  of  the  U.  S.  Geological  Survey 
in  1891,  first  established  the  identity  of  the  formations  and  members 
of  the  Carboniferous  and  Devonian  of  western  Maryland  with  those 
of  other  regions.  The  first  attempt  at  detailed  geologic  mapping  in 
this  region  was  made  in  1894  by  Darton  and  Taft.  who  mapped  the 
southern  part  of  Garrett  county  as  part  of  the  Piedmont  quadrangle 
of  the  geologic  atlas  of  the  United  States.  The  structure  of  the 
region  was  properly  represented  but  imfortunately  the  standard  and 
accepted  classification  of  the  Coal  Measures  was  ignored.  The  report 
on  the  Geology  of  Allegany  County,  published  in  1899,  contains  the 
first  accurate  delineation  in  this  region  of  the  generally  accepted 
classification  of  both  the  Carboniferous  and  Devonian.  The  present 
report  is  the  westward  extension  and  finer  elaboration  of  the  scheme 
of  geologic  mapping  and  description  which  was  pursued  in  the  prepa- 
ration of  that  report. 
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pamj  per  ton,  delivered  at  the  several  cities  of  Washington,  Balti- 
more, Philadelphia  and  ?vew  York.  1839. 

EoGERs,  Henry  D.  Third  Annual  Eeport  of  the  Geological  Sur- 
vey of  the  State  of  Pennsylvania.     Harrisburg,  1839.     pp.  65-67. 

Sheppaed,  F.  Eeport  to  the  Potomac  and  Allegany  Coal  and 
Iron  Manufacturing  Company.  1839. 

SiLLiMAN,  B.  Extract  from  a  report  made  to  the  Maryland  and 
J^ew  York  Coal  and  Iron  Company.  1839. 

"Weld,  Henry  Thomas.  A  Eeport  made  by  Henry  Thomas  Weld, 
Esq.,  of  the  Maryland  and  Xew  York  Iron  and  Coal  Company's  Land, 
&c. 

1840. 

Alexander,  J.  H.  Eeport  on  the  Manufacture  of  Iron,  addressed 
to  the  Governor  of  Maryland  by  J.  H.  Alexander.  Printed  by  order 
of  the  Senate.    Annapolis,  1840.    Svo.    369  pp.,  3  plates. 

Anon.  Charters  of  the  Union  Potomac  Company  and  the  Union 
Company,  -^ath  a  description  of  their  Coal  and  Iron  Mines,  &c. 
1840. 

EoGERS,  W.  B.    Eeport  of  the  ProgTCss  of  the  Geological  Survey 
of  the  State  of  Virginia  for  the  year  1839. 
Reprinted  1884,  Geology  of  the  Virginias. 

1841. 

DucATEL,  J.  T.  Annual  Eeport  of  the  Geologist  of  Mainland, 
1840.    Svo.    46  pp.     [Annapolis,  1840.]    Map  and  sections. 

Another  edition,  Svo,  59  pp.  and  3  plates;  also  Md.  House  of  Delegates, 
Dec.  8ess.,  1840,  n.  d.,  Svo,  43  pp.,  3  plates. 

EoGERS,  Henry  D.    An  Inquiry  into  the  Origin  of  the  Appa- 
lachian Coal  Strata — Bituminous  and  Anthracitic. 
Trans.  Assoc.  Amer.  Geol.  and  Nat.,  1842,  pp.  433-474. 
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Rogers,  W.  B.  and  H.  D,  On  the  Physical  Structure  of  the 
Appalachian  Chain  as  Exemplifying  the  Laws  which  have  Regulated 
the  Elevation  of  Great  Mountain  Chains. 

Trans.  Assoc.  Amer.  Geol.  and  Nat.,  1842,  pp.  474-531. 

(Absts.)  British  Assoc.  Repts.,  1842,  Pt.  ii,  pp.  40-42. 

Proc.  Assoc.  Amer.  Geol.  and  Nat.,  1840-42,  pp.  70-71. 

Amer.  Jour.  Sci.,  vol.  xliii,  1842,  pp.  177-178;  vol.  xliv,  1843,  pp.  359-362. 

1843. 

SiLLiMAN,  Benj.  Lecture  YII.  Coal,  its  Origin  and  Organic 
Remains.    Pittsburg,  1843. 

1845. 

Lyell,  Chas.  Travels  in  ^orth  America,  with  Geological  Obser- 
vations on  the  United  States,  Canada  and  Xova  Scotia.  2  vols. 
12mo.    New  York,  1845. 

Another  edition.     2  vols.     12mo.     London,  1845. 

Second  English  edition.     Loudon,  1855. 

German  edition,  translated  by  E.  T.  WolfE,  Halle,  1846. 

1848. 

Taylor,  R.  C.  Statistics  of  Coal.  The  geographical  and  geolog- 
ical distribution  of  Mineral  Combustibles  or  Fossil  Fuel.  8vo. 
745  pp.    Philadelphia,  1848. 

1852. 

Anon.  Documents  relating  to  the  Phoenix  Mining  and  Manufac- 
turing Company's  Cumberland  Coal  and  Iron.  Comprising  extracts 
from  various  official  reports  made  under  direction  of  Government 
officers  and  others.    Xew  York,  1852.    52  pp.  and  map. 

1854. 

HiGGiNS,  JajMes.  The  fourth  Annual  Report  of  James  Higgins, 
M.  D.,  State  Agricultural  Chemist,  to  the  House  of  Delegates  of  the 
State  of  Maryland.    8vo.    92  pp.    Baltimore,  1854. 

Also  Md.  House  of  Delegates,  Jan.  Sess.,  1853. 

Hughes,  Geo.  W.  Report  of  Coal.  Geo.  W.  Hughes,  President 
and  Engineer  of  the  Hampshire  Coal  and  Iron  Company  of  Virginia 
and  Maryland.    35  pp.  with  map.    ISTew  York,  1854. 
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1855. 

Eankin,  Robert  G.  A  Eeport  on  the  economic  value  of  the  semi- 
bituminous  coal  of  the  Cumberland  coal  basin.  ISTew  York,  1855. 
71  pp.  and  2  plates. 

Taylor,  E.  C.  Statistics  of  Coal.  The  geographical  and  geolog- 
ical distribution  of  Mineral  Combustibles  or  Fossil  Fuel.  (2nd  Edit., 
revised  to  1854  by  S.  S.  Haldeman.)    Philadelphia,  1855. 

1856. 

Lesley-,  J.  P.  Manual  of  Coal  and  its  Topography,  or  Geology 
of  the  Appalachian  Region  of  the  United  States  of  America.  Phila- 
delphia, Lippincott,  1856. 

Phillips,  G.  Jenkins.  Prospectus  of  the  Balcan-as  Coal  and  Iron 
Company,  Allegany  county,  Maryland.  'New  York,  1856.  15  pp. 
with  plate. 

1858. 

Rogers,  H.  D.  The  Geology  of  Pennsylvania.  2  vols.  [vol.  ii 
in  two  parts.]    4to.    Philadelphia,  1858. 

1860. 

Tyson,  P.  T.  First  Report  of  Philip  T.  Tyson,  State  Agricultural 
Chemist,  to  the  House  of  Delegates  of  Maryland,  January,  1860. 
8vo.    145  pp.    Annapolis,  1860.  Maps. 

Md.  Sen.  Doc.  [E]. 
Md.  House  Doc.  [C]. 

1862. 

Tyson,  Philip  T.  Second  Report  of  Philip  T.  Tyson,  State  Agri- 
cultural Chemist,  to  the  House  of  Delegates  of  Maryland,  Jan.,  1862. 
8vo.    92  pp.    Annapolis,  1862. 

Md.  Sen.  Doc.  [F]. 

1866. 

Daddow,  S.  H.,  and  Bannon,  Benj.  Coal,  Iron  and  Oil;  or  the 
Practical  American  Miner.  8vo.  808  pp.  Maps,  sections,  illustra- 
tions.   B.  Bannon,  Pottsville,  Pa.,  1866. 
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1867. 

HIGGI^-s,  James.    A  Succinct  Exposition  of  the  Industrial  Ee- 
soiirces  and  Agricultural  advantages  of  the  State  of  Maryland. 
Md.  House  of  Delegates,  Jan.  Sess.,  1867  [DD],  8vo,  109,  iii  pp. 
Md.  Sen.  Doc,  Jan.  Sess.,  1867  [U]. 

1869. 

HoDGE,  Jas.  T.  Eeport  of  the  Coal  Properties  of  the  Cumberland 
Coal  Basin  in  Maryland,  from  surveys  and  examinations  made  during 
the  summer  of  1868.    Xew  York,  1869.    65  pp. 

1871. 

Tyso:^,  p.  T.    Section  of  Cumberland  Coal  Basin. 

Proc.  Amer.  Philos.  Soc,  vol.  xi,  1S71,  pp.  9-13. 

1873. 

GiBBEs,  Geoege.    The  "  Glades  "  of  Maiyland. 

Amer.  Kat.,  vol.  vii,  1873,  p.  636. 

MacFaelaxe,  Jajies.  The  Coal  Eegions  of  America,  their  Topog- 
raphy, Geology  and  Development.    Xew  York,  1873. 

1874. 

Meeeill,  Wm.  E.  Extension  of  the  Chesapeake  and  Ohio  Canal 
to  the  Ohio  Eiver.  Including  Eeports  by  J.  S.  Sedgwick,  Totten, 
Poussin,  Lesley  and  Latrobe. 

House  Doc.  No.  208,  43rd  Cong.,  1st  Sess.,  59  pp. 

1877. 

Airox.  Assessed  Valuation  of  Coal  and  Mining  Corporations  in 
Allegany  County,  Maryland. 

Eng.  and  Min.  Jour.,  vol.  xxiii,  1877,  p.  242. 

Platt,  F.  and  W.  G.  Eeport  of  Progress  in  the  Cambria  and 
Somerset  District  of  the  Bituminous  Coal-fields  of  Western  Pennsyl- 
vania. 

Eept.  2nd  Geol.  Survej",  Pa.    HHH,  Harrisburg,  1877. 
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1878. 

Cook,  George  H.    Keport  on  the  Clay  Deposits  of  Woodbridge, 
South  Amboy,  and  other  places  in  ISTew  Jersey,  etc.  8vo. 
Geol.  Survey  of  New  Jersey,  1878,  pp.  300,  341,  351. 

Stevenson,  John  J.  On  the  Surface  Geology  of  Southwest  Penn- 
sylvania, and  adjoining  portions  of  ]\[aryland  and  West  Virginia. 

Amer.  Jour.  Sci.,  ser.  iii,  vol.  xv,  1878,  pp.  345-250. 

  The  Upper  Devonian  Rocks  of  Southwest  Pennsyl- 
vania. 

Amer.  Jour.  Sci.,  ser.  iii,  vol.  xv,  1878,  pp.  423-430. 

1879. 

Anon.    Review  of  the  Coal  Trade  of  1878. 

Eng.  and  Min.  Jour.,  vol.  xxvii,  1879,  pp.  1-10. 

Cain,  Peter.  Second  Annual  Report  of  Peter  Cain,  Inspector 
of  Mines.    Annapolis,  1878.    8vo.    16  pp. 

McCreath,  Andrew  A.  A  Second  Report  of  Progress  in  the 
Laboratory  of  the  Survey  at  Harrisburg. 

Eept.  2nd  Geol.  Survey,  Pa.     MM,  Harrisburg,  1879. 

1880. 

Brown,  Thomas.    The  Maryland  Union  Coal  Company. 

Eng.  and  Min.  Jour.,  vol.  xxx,  1880,  p.  3. 

RiORDAN,  O.  Second  Annual  Report  of  Owen  Riordan,  Inspector 
of  Mines  for  Allegany  and  Garrett  Counties.  For  year  ending  Dec, 
1879.    8vo.  31pp."^ 

Md.  House  and  Sen.  Doc.,  1880  [J]. 

Stevenson,  J.  J.  Surface  Geology  of  Southwest  Pennsylvania 
and  adjacent  portions  of  "West  Virginia  and  Maryland.  (Read  April, 
•1879.) 

Proc.  Amer.  Philos.  Soc,  vol.  xviii,  1879,  pp.  289-316. 

1881. 

Brown,  T.    Second  Annual  Report  of  T.  Brown,  Inspector  of 
Mines  for  Allegany  and  Garrett  counties.    8vo.    51  pp. 
Md.  House  and  Senate  Doc,  1881  [F]. 
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1882. 

Jones,  Howard  Grant.  Xotes  on  the  Cumberland  or  Potomac 
Coal  Basin.    (Eead  Sept.  11,  1880.) 

Proc.  Amer.  Philos.  Soc,  vol.  xix,  1S82,  pp.  111-116. 

Lesley,  J.  P.  [The  Cumberland  or  Potomac  Coal  Basin.]  Ee- 
marks  on  the  paper  by  Mr.  Jones. 

Proc.  Amer.  Philos.  Soc,  Phila.,  vol.  xix,  1882,  p.  110. 

Scharf,  J.  T.  History  of  "Western  Maryland,  being  a  history  of 
Frederick,  Montgomery,  Carroll,  Washington,  Allegany  and  Garrett 
Counties  from  the  earliest  period  to  the  present  day.  2  vols.  4to. 
Philadelphia,  1882. 

White,  I.  C.  Xotes  on  the  Geology  of  "West  Virginia.  A  Recti- 
fication of  the  Sections  made  by  Mr.  Howard  Grant  Jones,  M.  S. 
(Eead  June  17,  1881.) 

Proc.  Amer.  Philos.  Soc,  vol.  xix,  1882,  pp.  438-446. 

1883. 

Smock,  J.  C.    The  Useful  Minerals  of  the  United  States. 

Mineral  Kesources  U.  S.     Washington,  1883,  pp.  664,  690-693. 

Wilbur,  F.  A.  Clay. 

Mineral  Kesources  U.  S.,  1882.     Washington,  1S83,  pp.  465-475. 

1884. 

Brown,  T.    Eeport  of  T.  Brown,  Inspector  of  Mines  for  Allegany 
and  Garrett  Counties.    Annapolis,  1884.    64  pp. 
Md.  House  and  Senate  Doc,  1884  [D]. 

EoGERS,  William  Barton.  A  Eeprint  of  Annual  Eeports  and 
other  papei-s,  on  the  Geology  of  the  Virginias.  Sm.  8vo.  Apple- 
ton,  1884. 

1885. 

Armstrong,  S.  C.  (Compiler).  Coal. 

Mineral  Eesources  U.  S.,  1S83-S4.     Washington,  1SS5. 

Swain,  Geo.  F.  Eeport  on  the  water  power  of  the  Middle  Atlan- 
tic Watershed. 

Tenth  Census,  vol.  xvi.     Washington,  1885,  pp.  513-660. 
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1886. 

Cook,  E.  S.  The  Manufacture  of  Fire-brick  at  Mount  Savage, 
Maryland. 

Trans.  Amer.  Inst.  Min.  Eng.,  vol.  xiv,  1886,  pp.  698-70G. 

Lesley^,  J.  P.  Annual  Report  of  the  Geological  Survey  of  Penn- 
sylvania for  1885.    8vo.    Harrisburg,  1886.    pp.  227-249. 

Peale,  a.  C.  Lists  and  Analyses  of  the  Mineral  Springs  of  the 
United  States. 

Bull.  U.  S.  Geol.  Survey,  No.  32,  1886,  pp.  51-53. 

House  Misc.  Doc,  49th  Cong.,  2nd  Sess.,  vol.  viii.  No.  164. 

PuMPELLY,  R.  (Editor).  Directory  of  Mines  and  Metallurgical 
Establishments  East  of  the  100th  Meridian. 

Tenth  Census,  vol.  xv.  Mining  Industries  of  the  U.  S.  Washington,  1886, 
pp.  895-896. 

1887. 

AsHBTjRNER,  Chas.  A.  Coal. 

Mineral  Eesources  U.  S.,  1886.     Washington,  1887,  pp.  224-279. 

Stevenson,  John  J.  ISTotes  on  the  Lower  Carboniferous  groups 
along  the  easterly  side  of  the  Appalachian  area  in  Pennsylvania  and 
the  Virginias. 

Amer.  Jour.  Sci.,  ser.  iii,  vol.  xxxiv,  1887,  pp.  37-44. 

1888. 

AsHBURNER,  Chas.  A.  Coal. 

Mineral  Resources  U.  S.,  1887.  Washington,  1888,  pp.  169,  171,  177,  263- 
270,  337. 

Day,  D.  T.    Useful  Minerals  of  the  United  States. 

Mineral  Eesources  U.  S.,  1887.     Washington,  1888,  pp.  739-742. 

1890. 

AsHBURNER,  ChAS.  Coal. 

Mineral  Eesources  U.  S.,  1888.     Washington,  1890. 

MacEarlake,  J.  R.  An  American  Geological  Railway  Guide. 
2nd  edit.    8vo.    426  pp.    Appleton,  1890. 

SoHARF,  J.  T.  Report  of  the  Commissioner  of  Land  Office.  Re- 
port from  Jan.  1st,  1888,  to  Jan.  1st,  1890,  ....  with  a  series  of  care- 
fully prepared  articles  on  Maryland's  resources.  .  .  .  1890. 

Md.  House  of  Delegates,  Dec.  Sess.,  1890.    8vo.    148  pp. 
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1891. 

Jones,  John  H.  (Spec.  Agt.).  Census  Bnlletins  of  tlie  Coal  Indus- 
try in  1889. 

Eng.  and  Min.  Jour.,  vol.  li,  1S91,  p.  238. 

KiNNEcuT,  L.  P.,  and  Eogers,  J.  F.  Fire-clay  from  Mount  Sav- 
age, Allegany  Co.,  Md. 

Jour.  Anal,  and  Appl.  Chem.,  toI.  t,  1S91,  p.  542. 

"White,  Israel  C.    StratigTaphy  of  the  Bituminous  Coal  Field  of 
Pennsylvania,  Ohio  and  "West  Virginia. 
Bull.  U.  S.  Geol.  Survey,  No.  65,  1891,  212  pp. 
House  Itlise.  Doc,  51st  Cong.,  2nd  Sess.,  toI.  xiii,  No.  136. 

1892. 

Babb,  Cyistts  C.    The  Hydrography  of  the  Potomac  Basin. 

Amer.  Soc.  Civ.  Eng.,  vol.  xxvii,  1892,  pp.  21-33. 

Clark,  Wji.  B.    The  Surface  Configuration  of  Maryland. 

Monthly  Eept.  Md.  State  Weather  Service,  vol.  ii,  1S92,  pp.  S5-S9. 

FooTE,  A.  E.  A  Xew  Meteoric  Iron  from  Garrett  County, 
Maryland. 

Amer.  Jour.  Sei.,  ser.  iii,  vol.  xliii,  1892,  p.  64,  pi.  i. 
Proc.  Acad.  Nat.  Sei..  Phila.,  1S92,  p.  45.5. 

Jones,  J.  H.  Coal. 

House  Misc.  Doc.,  52nd  Cong.,  1st  Sess.,  vol.  i,  pt  i,  No.  340. 
Eleventh  Census,  Kept,  on  INIineral  Industries,  1892.  pp.  345-422. 

Lesley,  J.  P.  A  Summary  description  of  the  Geology  of  Penn- 
sylvania.   3  vols.    Harrisburg,  1892. 

Paee3:r,  E.  W.  Coal. 

Mineral  Eesources  U.  S.,  1889-90.     Washington,  1892. 

ScHARF,  J.  Thomas.  The  K"atural  Resources  and  advantages  of 
Maryland,  being  a  complete  description  of  all  of  the  counties  of  the 
State  and  City  of  Baltimore.    Annapolis,  1892. 

1893. 

Clark,  Wm.  Bullock.  The  Available  "Water  Power  of  Maryland. 
Monthly  Eept.  Md.  State  Weather  Service,  vol.  iii,  1893,  pp.  7-9. 
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Clark,  Wm.  Bullock.    Physical  Features  [of  Maryland]. 
Maryland,  its  Resources,  Industries  and  Institutions,  pp.  11-54.  Balti- 
more, 1893. 

  The  Leading  Features  of  Maryland  Climate. 

•     Monthly  Eept.  Md.  State  Weather  Service,  vol.  iii,  1893,  pp.  1-6. 

Howard,  A.  B.  First  Annual  Eeport  of  the  Bureau  of  Industrial 
Statistics  of  Maryland.    Annapolis,  1893. 

Ejsyser,  W.  Iron. 

Marj  land,  its  Eesonrces,  Industries  and  Institutions,  pp.  100-112.  Balti- 
more, 1893. 

Osborne,  Thojias  L.  The  Cumberland-Georges  Creek  Coal 
Region. 

The  Coal  Trade  Journal,  vol.  xxxii.  No.  38,  1893,  pp.  581-584. 

Parker,  E.  W.  Coal. 

Mineral  Eesoiirces  U.  S.,  1891.     Washington,  1893. 

  Coal. 

Mineral  Resources  U.  S.,  1892.     Washington,  1893. 

Schumann,  C.  H.    The  Manufacture  of  Bricks. 

Cassier's  Magazine,  vol.  iv,  1893,  pp.  403-47. 

Whitney-,  Milton.    The  Soils  of  Maiyland. 

Md.  Agri.  Exper.  Sta.,  Bull.  No.  21.     College  Park,  1893,  58  pp.,  map. 

  Agriculture  and  Live  Stock  [of  Maryland]. 

Maryland,  its  Resources,  Industries  and  Institutions.  Baltimore,  1893, 
pp.  154-217. 

 Soils  of  Maryland. 

ISlonthly  Eept.  :Md.  State  Weather  Service,  vol.  iii.  1893,  pp.  15-22,  map. 

White,  I.  C.  [The  Itinerary  from  Cumberland  (Md.)  to  the 
Ohio  River.] 

Geological  Guidebook  of  the  Rocky  Mt.  Excursion,  Compte  Eendu  de  la 
5me  Ses.  Congres  Geolog.  Internat.     Washington,  1893,  pp.  279-288. 

House  Misc.  Doc,  5:!rd  Cong.,  2nd  Sess.,  vol.  xiii,  No.  107,  pp.  279-288. 

Williams,  G.  H.     Mines  and  :\Iinerals  [of  Maryland]. 

Maryland,  its  Eesources,  Industries  and  Institutions.  Baltimore,  1892, 
pp.  89-153. 

Williams,  G.  H.,  and  Clark,  W.  B.    Geology  [of  Maryland]. 

Maryland,  its  Eesources.  Industries  and  Institutions.  Baltimore.  1893, 
pp.  55-89. 
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1894. 

Clark,  Wm.  BrLLOCK.  The  Climatology  and  Physical  Features 
of  Maryland. 

1st  Biennial  Eept.  :Md.  State  Weather  Service,  1894. 

HoFiiAX,  H.  O.,  and  Demoio),  C.  D.  Some  Experiments  for 
Determining  the  Refractiveness  of  Fire-clays. 

Trans.  Amer.  Inst.  Min.  Eng.,  vol.  xxiv.  1S94,  pp.  42-66. 

Parker,  E.  W.  Coal. 

Mineral  Eesources,  U.  S.  1893.     Washington,  1894. 

Weeks,  Joseph  D.  The  Potomac  and  Eoaring  Creek  Coal-fields 
in  West  Virginia. 

14th  Ann.  Eept.  U.  S.  Geol.  Survey,  1892-93,  pt.  ii.  Washingiion,  1894, 
pp.  567-590. 

1895. 

Dana,  J.  D.  Manual  of  Geology.  4th  edit.  8yo.  Xew  York, 
Blakeman,  Taylor  &  Co.  1895. 

HoFMAx,  H.  0.  Further  Experiments  for  Determining  the  Fusi- 
bility of  Fire-clays. 

Trans.  Amer.  Inst.  ]Min.  Eng.,  vol.  xxv,  1895,  pp.  3-17. 

Parker,  E.  W.  Coal. 

16th  Ann.  Eept.  U.  S.  Geol.  Survey,  1S94-5,  pt.  Iv,  Washington,  1895. 

1896. 

DA:ETO^-,  X.  H.,  and  Taff,  Joseph.  Piedmont  Folio,  Explanatory 
sheets. 

U.  S.  Geol.  Survey,  Geol.  Atlas,  folio  28.     Washington.  1896. 

Parker,  E.  W.  Coal. 

i:th  Ann.  Eept.  U.  S.  Geol.  Surv..  1895,  pt.  iii.     Washington,  1896. 

Willis.  Bailey.    The  Xorthern  Appalachians. 
The  PhysiogTaphy  of  the  United  States. 
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Stratigraphy, 
introductory. 

The  rocks  which  form  the  surface  of  Garrett  county  are  entirely 
of  the  class  known  as  sedimentary  or  clastic — that  is,  they  represent 
deposits  of  material  derived  from  the  destruction  of  older  rocks  and 
laid  down  by  moving  water.  The  details  of  this  process  will  be 
described  more  fully  in  the  chapter  dealing  with  the  geological  his- 
tory of  Garrstt  county. 

The  rocks  of  Garrett  county,  like  all  rocks  of  sedimentary  origin, 
are  stratified — that  is,  they  consist  of  distinct  superimposed  beds 
which  differ  from  each  other  in  composition,  texture,  and  appearance. 
Some  consist  of  pebbles  cemented  together,  and  are  known  as  con- 
glomerate; some  consist  of  small  grains  of  quartz  sand  and  are  known 
as  sandstone;  some  consist  of  clay  with  more  or  less  fine  sand,  and 
are  known  as  shale '  or  sandy  shale  or  fire-clay;  some  consist  of  lime 

'  The  rock  known  as  slate  in  this  region  is  not  a  true  slate  but  a  shale. 
A  true  slate  differs  from  a  shale  in  mineralog'ical  composition  and  in  text- 
ure; it  usually  has  a  more  glossy  surface,  is  harder,  splits  into  large  thin 
6 


82 


THE   GEOLOGY  OF  GARRETT  COUNTY 


with  varyiBg  amounts  of  the  shells  of  former  animals  and  clay,  and  are 
known  as  limestone;  some  consist  principally  of  carbonaceous  matter 
of  vegetable  origin,  and  are  known  as  coal.  All  of  the  above  men- 
tioned rocks  are  firmly  consolidated  and  retain  their  form  and  individ- 
uality against  considerable  force.  Other  rocks  have  the  same  compo- 
sition as  these  but  differ  from  them  in  being  unconsolidated  and  hence 
are  known  by  other  names.  An  imconsolidated  conglomerate  is  a 
gravel;  an  unconsolidated  sandstone  is  a  sand;  an  unconsolidated  shale 
is  a  loam  or  clay;  an  unconsolidated  limestone  is  a  lime-sand  or  a  marl; 
an  unconsolidated  coal  is  a  peat  or  lignite.  This  latter  class  of  rocks 
is  not  abundant  or  prominent  in  Garrett  county  but  some  repre- 
sentatives are  found  here,  and  all  are  very  abundant  and  important 
in  other  regions. 

These  various  types  of  rock  sometimes  gTade  into  each  other  irregu- 
larly, but  generally  they  are  separated  from  each  other  sufficiently 
to  allow  of  their  recognition  and  of  the  representation  of  their  areas 
upon  a  map.  This  has  been  done  upon  the  map  accompanying  this 
report.  A  stratum  of  rock  or  a  series  of  strata  which_  differs  enough 
from  those  adjoining  it  in  composition,  appearance,  or  age,  to  permit 
a  discussion  of  its  distribiition  or  its  representation  upon  a  map  is 
called  a  formation,  and  each  formation  is  named  after  some  locality 
where  it  is  typically  developed  and  where  it  was  first  studied  and 
described. 

The  rocks  which  come  to  the  surface  of  the  earth  in  Garrett  county 
have  been  divided  into  eleven  f oi-mations.  All  formations  are  grouped 
according  to  their  age  into  larger  divisions  known  as  Systems.  Four 
of  these  systems  are  represented  among  the  surface  rocks  of  Garrett 
county,  and  the  representatives  of  several  others  lie  deeply  buried 
below  the  surface  fonnations.  The  whole  sequence  of  strata  lie 
not  in  horizontal  position,  but  folded  in  a  series  of  alternating  basins 
("  synelines  ")  and  arches  ("  anticlines  ").    These  folds  have  been 

sheets  suitable  for  roofing,  and  does  not  break  into  small  irregular  frag- 
ments or  grind  up  into  a  fine  mud  or  clay  suitable  for  brick  making  as  shale 
does.  True  slate  never  occurs  ^vith  bituminous  coal  as  shale  does,  but  is 
found  in  association  with  anthracite  coal  and  with  granite,  marble,  and 
other  rocks  which  are  foreign  to  this  region. 
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out  into  by  the  action  of  streams  and  Aveather,  so  that  in  various 
parts  of  the  county  different  strata  are  exposed  at  the  surface.  Tlie 
character  of  this  folding  will  be  described  in  the  chapter  on  Structure. 

The  rocks  forming  the  known  portion  of  the  crust  of  the  earth,  at 
and  beloAv  the  surface  of  Garrett  county,  have  been  classified  as 
follows : 

Table  of  Garrett  County  FoR^rATioNS. 

Cenozoic 

Quaternary 
I'aleozoic 

Permian  (?)  Dunkard 

p  Monongaliela 
Conemangh 

f  Pennsylvanian  or  Coal  ^Measures  1         .1,  i, 
j  -  j  Allegheny 

Carboniferous  ^'  ^  Pottsville 

{Mauch  Chnnk 
Greenbrier 
Pocono 

^        .  (  Hampshire 

Devonian  \ 

(  Jennings 

The  youngest  system  is  called  the  Quaternary.  The  Quaternary 
deposits  of  Garrett  county  are  neither  abundant  nor  well  developed, 
and  consist  of  a  few  areas  of  gravel,  sand,  loam  and  clay  somewhat 
irregularly  distributed  chiefly  along  the  principal  streams.  They  are 
not  important  enough  to  be  named  as  a  formation  or  shown  upon  the 
map.  The  next  older  system  represented  in  Garrett  county  is  the 
Permian.  This  consists  of  a  single  formation  known  as  the  Dunkard. 
Underlying  the  Permian  and  next  older  than  it  is  the  Carboniferous 
system  which  here  consists  of  seven  formations,  called  the  Mononga- 
hela,  the  Conemaugh,  the  Allegheny,  the  Pottsville,  the  Mauch 
Chunk,  the  Greenbrier,  and  the  Pocono.  These  rest  upon  one  another 
in  the  order  named,  the  last  being  the  oldest,  and  resting  upon  the 
next  older  system,  which  is  known  as  the  Devonian.  The  Devonian 
system  contains  two  formations  which  occur  at  the  surface  in  Garrett 
county.  These  are  called  the  Hampshire  and  the  Jennings.  The 
base  of  the  Jennings  formation  probably  does  not  come  to  the  sur- 
face anywhere  in  Garrett  county. 
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Xo  rocks  older  than  the  Jennings  have  been  exposed  and  there 
are  no  record  of  them  in  deep  wells  or  shafts,  but  from  analogy  and 
comparison  -u-ith  other  regions  it  is  certain  that  most,  at  least,  of  the 
older  rocks  exposed  to  the  eastward  in  Allegany  county  and  in  the 
adjoining  parts  of  Pennsylvania  and  West  A^irginia  exist  as  continuous 
strata  and  retain  their  lithologic  and  faimal  characteristics  and  thick- 
ness under  this  county.  This  supposition  is  confirmed  by  the  fact 
that  the  strata  have  been  found  in  this  condition  in  the  deep  oil  and 
gas  wells  to  the  westward  in  West  Virginia  and  along  the  continua- 
tion of  the  oil  and  gas  belt  in  Pennsylvania.  The  basal  beds  of  the 
Jennings  formation  in  Allegany  county  consist  of  thin-bedded  black 
argillaceous  shales.  These  beds  must  be  very  near  the  siirface  in 
portions  of  the  Deer  Park  anticline.  Underh-ing  the  Jenning-s  forma- 
tion in  Allegany  county  i?  the  Lower  Devonian,  consisting  of  the 
Roniney  fonnation  which  contains  about  1600  feet  of  shales  and 
thin-bedded  sandstones,  the  Oriskany  sandstone  which  is  about  325 
feet  thick,  and  the  Helderberg  limestone  which  is  about  800  feet 
thick.  Under  this  is  the  Upper  Silurian  system  Avhich  contains  sev- 
eral formations  aggTCgating  about  2300  feet  of  sandstones,  shales 
and  limestones.  These  formations  are  described  in  detail  in  the  report 
by  Dr.  C.  C.  O'Harra  on  "  The  Geology  of  Allegany  County,"  '  and 
in  an  article  by  Professor  C.  S.  Prosser  on  "  The  Paleozoic  Forma- 
tions of  Allegany  County."  ' 

Underlying  the  Upper  Silurian  system  is  the  Lower  Silurian  sys- 
tem which  in  Washington  county  consists  of  from  700  to  1000  feet 
of  shales  and  sandstones  underlain  by  an  ^mkno^^•n  thickness  of  lime- 
stone. In  the  gas-well  at  Cumberland  the  sandstones  and  shales  had 
a  thickness  exceeding  1200  feet.  This  system  is  in  turn  underlain 
by  the  Cambrian  system  which  in  eastern  Washington  county  con- 
tains about  9000  feet  of  limestone  and  sandstone.  It  is  highly  prob- 
able that  the  Lower  Silurian  and  Cambrian  formations  are  very  much 
thinner  under  Garrett  county  than  they  are  to  the  east  where  the 

*  Md.  Geol.  Survey.  Alleg-any  County,  1900.  pij.  37-163. 
=  Jour.  Geol.,  1901,  vol.  ix,  Xo.  5,  pp.  409-429. 
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above  mentioned  thicknesses  were  measured.  In  many  cases  this 
tendency  of  these  formations  to  thin  to  the  westward  has  actually  been 
observed,  and  according  to  the  known  facts  concerning  the  conditions 
of  deposition  of  these  formations  they  must  be  much  thinner.  Under- 
lying the  Cambrian  is  a  vast  series  of  crystalline  rocks  concerning 
whose  thickness,  origin  and  relationships  little  is  known  even  where 
they  are  best  exposed.  Even  the  wildest  speculation  could  not  ven- 
ture a  suggestion  as  to  what  these  rocks  are  like  in  that  ]iortion  of 
the  earth's  crust  underlying  Garrett  county.  We  know  only  that 
under  the  lowest  sediments  of  the  Cambrian  there  is  a  great  series  of 
crystalline  rocks,  corresponding  approximately  at  least  in  age,  to 
some  of  the  gneisses  of  the  Piedmont  Plateau  and  of  the  mountains 
of  I^ew  England  and  Canada,  and  that  these  grade  downward  into 
the  great  unknown  interior  of  the  earth  of  which  our  knowledge 
must  always  remain  a  Itlank. 

That  portion  of  the  earth.'s  crust  i;nderlying  Garrett  county  con- 
sists then  of  a  totally  unknown  complex  of  crystalline  rocks  at  the 
base,  overlain  by  an  unknown  but  probably  not  very  great  thickness  of 
sandstones  and  limestones  (in  part  at  least  crystalline)  of  Cambrian 
and  Lower  Silurian  age,  then  by  not  more  than  2400  feet  of  sand- 
stones, shales  and  limestones  of  Upper  Silurian  age,  and  then  by 
about  2800  feet  of  limestone,  sandstone  and  shale  of  Lower  Devonian 
age.  On  these  rest  the  Upper  Devonian,  Carboniferous  and  Permian 
formations  which  are  described  in  the  following  pages. 

THE  DEVONIAN. 

The  Jennings  Formation. 

Areal  Extent. — The  Jennings  fonnation  outcrops  in  two  areas 
in  Garrett  county  and  underlies  all  of  the  remainder  of  the  co\mt_v 
at  various  depths.  The  largest  of  these  areas  is  along  the  crest  of 
the  Deer  Park  anticline  in  a  belt  about  35  miles  long  and  from  one 
to  four  miles  wide.  The  center  of  this  belt  enters  the  state  from 
Pennsylvania  where  the  valley  of  Piney  Eun  enters  it  and  extends 
in  a  direction  about  S  40°  W  to  a  point  three  miles  w^est  of  Frank- 
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ville  (Floyd);  thence  about  S  60°  W  to  a  point  about  three  miles 
north  of  Altamont;  thence  about  S  40°  W  to  the  West  Virginia  line 
at  a  point  about  five  miles  north  of  Potomac  Stone.  Both  the  south  • 
eastern  and  the  northwestern  boundaries  of  this  belt  are  too  irregular 
for  verbal  description,  depending  on  variations  in  topography  and  in 
strike  and  dip.  The  narrowest  portions  of  this  belt  are  in  the  valley 
of  the  Savage  river  and  its  tributaries  where  the  hills  are  so  high 
that  the  overlying  formation  extends  far  toward  the  axis  of  the  anti- 
cline. The  widest  portions  are  toward  the  southern  end  of  the  belt 
where  the  hills  are  lower  and  where  the  dip  is  steeper,  thus  bringing 
almost  the  whole  thickness  of  the  formation  to  the  surface. 

The  other  area  is  in  the  center  of  the  Accident  anticline,  and  occu- 
pies an  irregular  oval,  about  one  mile  long  and  three-fourths  of  a  mile 
wide,  the  center  of  which  is  about  two  miles  west  of  Accident. 

LiTHOLOGic  Description. — This  formation  consists  predominantly 
of  a  series  of  beds  of  shales  and  sandstones  of  yellowish  gray,  drab, 
olive,  and  brown  color.  The  total  thickness  is  not  certainly  shown 
in  Garrett  county.  In  the  vicinity  of  Gortner  and  Sunnyside  a  thick- 
ness of  about  3500  feet  is  exposed  without  bringing  the  base  in  sight. 
The  thickness  in  Allegany  county  has  been  estimated  at  from  3500 
to  5000  feet.  To  the  west  in  various  parts  of  West  Virginia  a  thick- 
ness of  about  3300  feet  has  been  found  in  the  oil  and  gas  wells. 
The  basal  beds  in  Allegany  county  are  black  argillaceous  shales. 
These  have  not  been  observed  in  Garrett  county,  but  it  is  uncertain 
whether  they  are  absent  or  are  nowhere  brought  to  the  surface. 
Above  these  beds  in  Allegany  countv  and  where  the  lowest  parts  of 
the  formation  have  been  seen  in  Garrett  county  are  a  series  of  alter- 
nating yellow  and  light  olive  green  sandy  shales  and  thin  gray  sand- 
stones with  some  fossil  if  erous  bands,  the  sandstones  and  the  fossil- 
iferous  beds  becoming  more  predominant  tOAvard  the  top.  Still  higher 
is  a  very  constant  fossiliferous  shaly  sandstone  bearing  a  typical  Che- 
mung fauna.  Immediately  above  this  is  a  bed  of  conglomerate  of 
doubtful  thickness.  The  entire  thickness  of  this  conglomerate  has 
not  been  observed  in  this  county,  but  the  size  and  abundance  of  the 
derived  boulders  indicate  at  least  ten  feet  and  probably  much  more. 
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About  one  and  one-half  miles  above  Corrigansville  in  Allegany 
county  a  thickness  of  thirty-five  feet  has  been  obsei*ved.  This  con- 
glomerate consists  of  a  mass  of  pebbles  of  white  milky  vitreous 
quartz  with  occasional  pebbles  of  jasper,  in  a  dark  gTitty  ferruginous 
cement.  The  pebbles  are  characteristically  flat  and  lenticular  in 
shape.  The.  joints  always  cut  across  the  pebbles  and  are  frequently 
coated  with  drusy  quartz.  The  rock  always  breaks  straight  across 
the  pebbles  in  a  direction  at  right  angles  to  the  bedding.  Boulders  of 
this  conglomerate  are  found  along  a  more  or  less  distinct  line  of 
hills  parallel  to  and  about  half  a  mile  from  the  outer  and  upper 
contact  of  the  formation.  They  are  especially  abundant  where  the 
National  Eoad  crosses  the  Jennings  belt  and  between  Oakland  and 
Sunnyside,  and  have  also  been  observed  near  the  center  of  the  Jen- 
nings area  to  the  west  of  Accident.  Fossils  occur  sparingly  in  the 
conglomerate.  The  overlying  beds  consist  of  a  series  about  650  feet 
thick  of  brown  and  yellowish-brown  sandstone  with  some  shale.  Fos- 
sils have  been  noted  in  them. 

Taxonomy. — The  black  shales  at  the  base  of  the  formation  repre- 
sent the  Genesee  shales  of  ISTew  York.  The  overlying  bluish,  olive, 
and  dark  gray  shales  and  flaggy  sandstones  represent  the  Portage 
formation  of  New  York  and  carry  the  Naples  fauna  which  invaded 
the  Devonian  sea  from  the  west.  The  yellowLsh  and  gTay  fossilif- 
erous  sandstones  and  the  flat-pebble  conglomerate  are  the  equivalent 
of  the  Chemung  sandstone,  while  the  conglomerate  itself  suggests 
very  strongly  the  Lackawaxen  conglomerate  of  Pennsylvania.  The 
reddish  or  brown  sandstones  carry  the  expiring  Chemung  fauna  and 
have  been  regarded  as  transition  beds  toward  the  overlying  Hamp- 
shire or  Catskill  (which  they  are  in  lithologic  character)  and  as  the 
basal  beds  of  the  Hampshire  formation.  They  are  here  placed  where 
the  faunal  evidence  very  distinctly  places  them,  as  the  equivalent 
of  the  highest  Chemung. 

The  Hampshire  Formation. 
Areal  Extent. — The  Hampshire  formation,  resting  as  it  does 
upon  the  Jennings  formation  with  apparent  conformity,  flanks  the 


88 


THE   GEOLOGY  OF  GARRETT  COVSTY 


eastern  area  of  that  formation  on  either  side  and  surrounds  the  west- 
ern area.  There  are  thus  three  large  separate  areas  of  Hampshire  in 
the  county,  and  five  small  detached  ones.  These  are  as  easily  recog- 
nized in  nature  as  thev  are  on  the  map,  for  the  soil  derived  from 
this  formation  is  brick-red  in  color  and  contrasts  sharply  with  the 
yellow  soils  of  the  imderlying  Jennings '  and  the  overlying  Pocono. 

The  more  easterly  of  these  areas  extend  for  the  entire  length  of 
the  county  along  either  side  of  the  belt  of  Jennings  already  described. 
The  outer  boundaries  of  these  belts  follow  parallel  and  very  close  to 
the  crests  of  two  ridges  or  lines  of  hills  which  are  upheld  by  the 
more  resistant  rocks  of  the  Pocono  formation.  These  belts  vary  in 
width  from  half  a  mile  to  two  miles. 

The  third  area  of  Hampshire  entirely  surrounds  the  small  area  of 
Jennings  already  described  as  lying  to  the  west  of  Accident.  The 
outer  boundary  of  this  area  is  likewise  defined  by  an  encircling  line 
of  hills  which  are  capped  by  the  overlying  Pocono.  This  area  has 
a  length  of  about  nine  and  one-half  miles  and  a  width  from  the  Jen- 
nings to  the  Pocono  of  about  two  and  one-half  miles  on  the  eastern 
side  and  about  one-half  mile  on  the  western.  The  average  width 
of  the  area  from  the  eastern  to  the  western  Pocono  boundary  is  a 
little  more  than  three  miles. 

Xorth  of  this  area  are  five  small  detached  ones. 

LiTHOLOGic  DESCRiPTioif. — The  Hampshire  formation  consists  of 
a  series  of  shales  and  sandstones  which  are  red  or  gi*een  in  color. 
Various  shades  of  red  predomimte.  The  derived  soil  is  always  brick- 
red.  The  basal  beds  are  argillaceous  shales  with  a  few  thin  inter- 
bedded  sandstones.  The  middle  beds  consist  of  alternating  argilla- 
ceous shales,  sandy  shales,  and  flaggy  sandstones.  The  upper  beds 
contain  more  massive  sandstones  with  some  conglomeritic  sandstone 
and  occasional  beds  of  argillaceous  shales.  Toward  the  southern  end 
of  the  most  eastern  area  (south  of  the  Baltimore  and  Ohio  railroad) 
the  sandstones  in  the  upper  part  of  the  foiTuation  become  ■^ery  mas- 

'  Even  the  reddish  brown  beds  at  the  top  of  the  Jennings,  althoug-h  they 
are  litholog-ically  not  unlike  some  of  the  sandstones  of  the  Hampshire,  g-ive 
the  yellow  Jennings  soil  rather  than  the  red  soil  of  the  Hampshire. 
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Fig.  1.— hoop  pole  ridge,  north  of  Oakland. 


FlO.  -i.-POLUXO  SANDSTONE,  NEAR  S\\  ANTON. 
POCONO  FORMATION. 
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sive  and  form  a  line  of  high  knobs  which  here  overshadows  the  line 
of  the  Pocono  outcrop.  The  sandstones  of  this  formation  are  char- 
acteristically micaceous,  and  are  frequently  cross-bedded.  The  thick- 
ness of  the  formation  varies  from  1800  to  2200  feet  in  the  eastern 
part  of  the  county,  but  decreases  toward  the  west.  In  the  western 
area  the  thickness  is  about  1200  or  1400  feet.  The  thickness  cannot 
anywhere  be  accurately  measured  because  there  is  no  place  where 
a  direct  vertical  measurement  can  be  made,  and  the  uncertainty  of 
the  dip  (because  of  cross-bedding)  makes  any  estimate  liable  to  an 
error  of  several  hundred  feet. 

Taxonomy. — This  fonnation  occupies  a  position  in  Maryland  be- 
tween the  highest  beds  carrying  the  marine  Chemung  fauna  and  the 
lowest  Carboniferous  beds.  It  is  the  equivalent  of  a  part  at  least 
of  the  Catskill  beds  of  l^ew  York  and  Pennsylvania.  The  Catskill 
of  that  area  is  a  lithologic  unit  which  is  synchronous  wholly  or  in 
part  with  the  Chemung  and  with  the  lowest  Carboniferous.  The 
Hampshire  formation  of  Maryland  is  a  lithologic  unit  which  is  physi- 
cally identical  with  the  Catskill.  As  above  stated  it  is  younger  than 
the  highest  Chemung  and  older  than  the  lowest  Carboniferous  of 
this  region.  Whether  it  may  be  synchronous  with  any  beds  of  Che- 
mung or  of  Pocono  age  of  other  regions,  and  how  much  of  the  Cats- 
kill  it  may  represent  cannot  be  determined  until  more  work  has  been 
done  in  the  intermediate  region  to  the  north  of  the  Maryland  line. 
I.  C.  White,  J.  J.  Stevenson,  and  others  wlio  have  studied  these 
deposits  in  western  Maryland  and  immediately  adjacent  districts  re- 
gard the  Hampshire  as  the  practical  equivalent  of  the  Catskill.  Dr. 
White  thinks  that  the  name  Catskill  should  be  used  for  these  deposits 
in  Maryland,  since  their  "  linrizon,  lithology,  fossils  and  stratigraphic 
sequence  are  so  plain  in  your  state."  He  says  further:  "  I  have 
followed  those  green  and  red  beds  from  the  Catskill  mountains  en- 
tirely across  Pennsylvania  to  the  Maryland  and  West  Virginia  line." 
Professor  Stevenson'  in  speaking  of  the  same  fonnation  says  that 
"the  Catskill  of  Yanuxem — the  Catskill — is  present  in  and  magnifi- 

'The  above  quotations  are  from  letters  received  from  Dr.  White  and 
Professor  Stevenson. 


90 


THE  GEOLOGY  OF  GAKEETT  COUJfTT 


cently  developed  in  Fulton  county,  Pennsylvania,  on  the  Maryland 
line.  It  is  present  in  Maryland  and  Virginia  for  I  have  followed  it 
to  K^ew  Eiver  in  the  latter  state.  You  must  have  nearly  3000  feet 
of  Vanuxem's  CatsMll  in  that  portion  of  Mar\dand  adjoining  Fulton 
county,  Pennsylvania.  .  .  .  '  Catskill '  is  of  course  only  a  local  devel- 
opment of  Upper  Chemung.  The  condition  began  in  Xew  York  even 
in  the  later  Hamilton  and  spread  southward  slowly." 

Xo  fossils  except  possibly  a  few  poorly  preserved  fish  plates  have 
been  authentically  recorded  from  the  Hampshire  of  Maryland. 

THE  CAKBONIFEEOUS. 

The  Pocono  Formation. 

Aeeal  Extent. — The  Pocono  formation  outcrops  in  four  areas  in 
Garrett  county.  The  most  easterly  extends  across  the  longest  dimen- 
sion of  the  county  from  northeast  to  southwest,  outcropping  on  the 
crest  and  eastern  slope  of  the  ridge  which  is  parallel  to  and  about 
two-thirds  of  a  mile  west  of  Savage  and  Backbone  mountains,  and 
which  is  known  in  its  various  parts  as  Little  Sa^-age  Mountain,  Four- 
mile  Ridge,  Elbow  Mountain,  and  the  Little  3iIountain.  Between 
the  Savage  Eiver  gap  and  Swanton,  and  again  to  the  southwest  of 
Conway  Hill  the  Pocono  is  apparently  not  as  resistant  as  along  the 
rest  of  this  line  of  outcrop,  for  instead  of  forming  a  ridge  it  here 
outcrops  along  the  western  slope  of  Backbone  Mountain.  This  area 
has  a  total  length  of  about  forty-six  miles,  and  a  width  varying  from 
one-eighth  to  one-half  mile  and  averaging  about  a  quarter  of  a  mile. 

The  next  area  is  on  the  western  flank  of  the  same  anticline.  It 
extends  in  a  long  narrow  belt  parallel  to  the  last  and  about  foiir  and 
one-half  miles  northwest  of  it.  The  formation  here  outcrops  along 
the  crest  and  western  slope  of  the  ridge  known  in  various  parts  as 
Red  Ridge  and  Hoop  Pole  Ridge.  This  area  has  a  length  of  about 
thirty-seven  miles  and  a  width  of  from  one-fourth  to  three-fourths 
of  a  mile. 

The  third  area  encircles  the  dome  of  Devonian  rocks  at  Accident. 
The  inner  edge  of  this  belt^is  very  irregular  because  of  the  small 
angle  of  dip  and  the  irregularity  of  the  topogTaphy.  The  outer 
edge  enters  the  state  from  Pennsylvania  about  two-thirds  of  a  mile 
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west  of  the  crest  of  ISTegro  Mountain.  It  then  extends  in  a  south- 
westerly direction,  parallel  to  and  from  one-half  to  two-thirds  of  a 
mile  from  the  crest  of  that  mountain,  to  McHenry.  In  this  course 
it  follows  a  ver}'-  distinct  line  of  drainage  which  consists  of  the  head- 
waters of  Puzzley  Eun  for  the  first  three  and  one-half  miles,  and  the 
headwaters  of  Bear  Creek  for  the  remainder  of  the  distance.  From 
McHenry  it  extends  in  a  west-northwesterly  direction  to  a  point 
about  two  miles  east  of  Sang  Run ;  and  thence  in  a  northerly  and  then 
northeasterly  direction  parallel  to  the  crest  of  Winding  Ridge.  It 
reaches  the  Pennsylvania  line  about  one-half  mile  east  of  Oakton. 

The  fourth  area  extends  along  the  West  Virginia  line  for  about 
six  miles  south  from  Cranesville.  The  eastern  boundaries  are  Pine 
Swamp,  Whiteoak  Spring  Run,  and  the  fork  of  Snowy  Creek  which 
flows  along  the  western  base  of  Snaggy  Mountain. 

LiTHOLOGic  Description. — This  formation  consists  of  conglomerate 
and  sandstone  with  some  shale.  The  shaly  beds  are  more  predomi- 
nant toward  the  base.  Exposures  of  this  formation  in  place  are  very 
infrequent,  and  no  complete  section  of  the  formation  has  been  ob- 
tained. The  following  section  which  was  obtained  in  the  railroad  cut 
at  Altamont  shows  in  great  detail  the  character  of  the  lower  beds 
in  this  part  of  the  county. 

Section  of  Lower  Pabt  of  Pocono  Formation  at  Altamont,  Garrett 


County.  ^  ^ 

Feet. 

1.  Gray  sandstone    20 

2.  Gray,  yellow,  and  dark  shales    12 

3.  Sandstone    1 

4.  Yellow,  gray  and  white,  finegrained  shales    5 

5.  Dark  shales  with  marine  invertebrates   ;  12 

6.  Gray  sandstone  with  interstratified  shales   33 

7.  Green  sandy  shales    3 

8.  Massive  yellow  sandstone    15 

9.  Yellowish-  and  greenish-gray  sandstone  with 

cuboidal  fracture  and  with  interstratified 
thin  brown  shales  and  yellow  sandy  shales, 
which  predominate  at  the  base    60 

10.  Light  blue  shales    6 

11.  Yellow  sandy  shales    5 

12.  Brown  micaceous  sandstone  (Hampshire)   

Total   .172 
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Massive  sandstones  and  conglomerates  seem  to  make  up  the  middle 
part  of  the  formation,  and  are  especially  prominent  in  the  Avestern 
part  of  the  coimty.  The  thickness  of  the  conglomerates  is  not  known. 
In  the  area  around  Accident  they  are  very  prominent  and  appear  to 
constitute  the  greater  part  of  the  formation.  In  the  more  easterly 
areas  conglomerate  is  almost  lacking  and  fine  grained  gray  sandstone 
is  the  prevailing  rock. 

Above  the  coai*se  sandstone  and  conglomerate  of  the  middle  part 
of  the  foiTnation  is  a  series  of  gTeenish  somewhat  shaly  sandstone, 
which  resembles  certain  rocks  in  the  Hampshire  and  Mauch  Chunk 
formations.    The  rocks  are  well  exposed  in  the  valley  of  Bear  Creek. 

Section-  Two  a>-d  Oxe-half  :Miles  East  of  Friexdsville,  Gabrett  Cofxty. 

Feet. 

1.  Greenbrier  limestone   

2.  Thin-bedded  green  sandstone  and  concealed  120 

3.  ;Massive  conglomerate  and  sandstone    15 

4.  Concealed    10 

5.  Thin-bedded  green  sandstone    5 

Total   150 

Taxoxoiniy. — The  Poeono  formation  is  the  eastern  representative 
of  part  at  ler.st  of  the  "Waverly  group  of  Ohio.  Like  the  Waverly 
it  carries  a  marine  fauna.  The  fossils  have  not  been  studied  care- 
fully enough  to  determine  whether  or  not  the  faunas  are  identical. 
It  i>  the  lithologic  equivalent  and  the  stratigraphic  continuation  of 
the  Montgomery  eandstone  of  Virginia. 

The  Greenbrier  Formation. 

Akeal  Extext. — The  Greenbrier  formation  occurs  at  the  surface 
in  three  entirely  separate  areas  in  Garrett  county.  One  of  these 
areas  is  so  complicated  in  its  boundaries  that  in  describing  the  sur- 
face distribution  it  mav  be  considered  as  made  up  of  four  connecte<l 
areas,  making  a  total  of  six  Greenbrier  areas  in  the  county.  The 
most  easterly  of  these  areas  is  situated  parallel  to  and  about  one-half 
mile  west  of  the  crest  of  Savage  and  Backbone  mountains.  It  enters 
the  county  from  Pennsylvania  one-half  mile  west  of  the  northeast 
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corner  of  the  county  and  extends  in  a  southwesterly  direction  to  the 
West  Virginia  line,  one  mile  north  of  Potomac  Stone.  This  belt 
is  about  forty-five  miles  long  and  from  one-fourth  to  one-half  mile 
wide.  It  occupies  a  valley  between  the  Pottsville  (Savage  Mountain) 
and  the  Pocono  (Little  Savage  Mountain)  ridges.  This  valley  is  that 
drained  at  the  noi-th  by  the  headAvaters  of  Laurel  Run  and  Sav- 
age river,  and  farther  south  by  Little  Savage  River,  Swamp  Run, 
and  Pine  Swamp  Run.  Along  the  northern  end  of  Backbone  Moun- 
tain the  line  of  outcrop  is  for  a  large  part  of  'the  way  up  on  the 
moimtain-side,  but  further  south  it  occupies  a  series  of  valleys  like 
those  along  Savage  Mountain  but  less  pronounced. 

The  second  area  extends  along  the  eastern  side  of  Meadow  Moun- 
tain in  the  valleys  of  Red  Run  and  Meadov>^  Mountain  Rim  as  far 
as  the  confluence  of  the  latter  with  Deep  Creek  near  Thayerville. 
Thence  it  extends  in  the  same  southwesterly  direction,  in  a  similar 
series  of  valleys  between  Hoop  Pole  Ridge  and  the  ridge  of  Potts- 
ville rocks  to  the  west  of  it,  to  the  West  Virginia  line  at  a  point 
about  seven  miles  southwest  of  Oakland.  This  series  of  valleys  is 
drained  by  branches  of  Deep  Creek  and  of  Miller  Run  and  by  White 
Meadow  Run  and  Rhine  Creek.  This  belt  is  about  thirty-seven  miles 
long  and  from  one-eighth  to  one-half  of  a  mile  Avide. 

The  third  area  extends  from  a  point  near  Thayei-Adlle  on  the  one 
last  described,  down  the  valley  of  Deep  Creek  to  the  mouth  of  Marsh 
Run,  thence  up  the  valley  of  Marsh  Run  to  McHenry,  thence  in  a 
westerly  direction  for  about  one  mile  Avhere  it  bifurcates.  One  prong 
extends  down  the  valley  of  Hoyes  Run  for  about  one  mile  where 
it  dips  under  the  overlying  formation.  The  other  extends  in  a  north- 
Avesterly  direction  through  a  valley  to  Sang  Run.  From  here  it 
extends  up  and  down  the  valley  of  the  Youghiogheny  river  to  points 
one  and  one-half  miles  north  and  two  and  one-half  miles  south  of 
Sang  Run  Avhere  it  dips  under  the  overlying  formation. 

The  fourth  area  extends  from  a  point  on  the  one  last  described 
at  McHenry,  in  a  north-northeasterly  direction  in  the  valley  parallel 
to  and  about  one-half  mile  Avest  of  XegTO  Mountain  as  far  as  and 
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across  the  Pennsylvania  line.  This  belt  is  about  fifteen  miles  long 
and  one-eighth  of  a  mile  wide. 

The  fifth  area  extends  from  a  point  on  the  third  one,  about  one 
mile  east  of  Sang  Hxm,  in  a  northerly  and  northeasterly  direction 
until  it  crosses  the  Pennsylvania  line  at  Oakton.  It  occupies  a  sinuoiis 
line  of  valleys  parallel  to  and  about  one-half  mile  east  of  the  crest  of 
Winding  Eidge.  This  belt  is  about  thirteen  miles  long  and  one- 
eighth  of  a  mile  wide. 

The  sixth  area  enters  the  county  from  "West  Virginia  near  Cranes- 
ville  and  extends  south  along  the  valley  occupied  by  Pine  Swamp 
and  Muddy  Creek  as  far  as  Browning  Mill,  and  thence  up  the  valley 
lying  west  of  Snaggy  Mountain  for  about  four  miles.  Here  it  ex- 
tends across  the  line  into  West  Virginia. 

LiTHOLOGic  Descriptiox. — The  Greenbrier  formation  consists  of 
limestone,  red  and  green  shale,  and  calcareous  sandstone.  The  follow- 
ing sections  show  the  general  character  of  the  formation: 


Sectiox  of  Grzexbrier  Fokmatiox  at  Cbabteee,  Gabkett  Couxty. 


Feet.        Inches.    Feet.  Inches. 


1.  Green    micaceoiis    sandstone  (Mauch 

Chunk)   

2.  Argillaceoiis  limestone    4 

3.  Massive  sandy  limestone    13 

4.  Eed  sandj'  limestone    2 

5.  Graj"  limestone    3 

6.  Eed  calcareous  shale    3 

7.  Eed  sandy  limestone    8 

8.  Gray  sandy  limestone  with  red  bands.  21 

9.  Gray  limestone    10 

10.  Eed    shale    interstratified    with  thin 

bands  of  graj-  sandstone    80 

11.  Pure  white  sandstone    8 

12.  Gray  limestone    27 


Total 


.ISO 


In  the  western  part  of  Allegany  county  the  formation  is  somewhat 
thicker  as  may  be  seen  by  the  f  olloAving  ybtj  complete  section : 


'  This  section  was  measured  by  Mr.  A.  C.  McLaughlin. 


MAKVLAND  GEOLOGICAL  SURVEY 


95 


Section  of  Greenbrier  Formation  at  Stony  Run, 

Feet. 

1.  Heavy  dark  bluish  gray  fossiliferous 

limestone    4 

2.  Argillaceous    shale.     Fossiliferous,  es- 

pecially in  the  upper  part.  Drab  col- 
ored on  fresh  surface,  but  inclined  to 
show  as  a  dull  red  shale  on  account 
of  its  prominent  ferruginous  surface 
coating   

3.  ]\Iassive  bluish  fossiliferous  limestone..  7 

4.  Concealed    10 

5.  Massive  bluish  fossiliferous  limestone..  1 

6.  Massive  bluish,  highly  fossiliferous  lime- 

stone, weathers  verj-  irregularly    3 

7.  Thinly    bedded    fossiliferous  limestone 

with  thin  bands  of  olive-green  fossil- 
iferous shale    10 

8.  Concealed    9 

9.  Keddish     brown,     much  disintegrated 

sandstone   

10.  Concealed    20 

11.  Heavj%  pinkish  green,  mottled,  slightly 

fossiliferous  limestone    2 

12.  Concealed    11 

13.  Eed  sandy  shale  with  thin  green  layers 

near  top  and  bottom    3 

14.  Greenish    red    shaly    arenaceous  lime- 

stone   1 

15.  Concealed    3 

16.  Eed  sandy  shale  with  a  few  thin  poorly 

defined  green  argillaceous  bands   32 

17.  Concealed    6 

18.  Eed  shaly  sandstone    1 

19.  Massive  sandstone  in  streaks  or  layers 

of  pink,  green  and  white    C 

20.  Eed  arenaceous  shale    10 

21.  Eed  shaly  sandstone    9 

22.  Calcareous,  pinkish  gray  sandstone  ....  2 

23.  Concealed    7 

24.  Shaly  sandstone    1 

25.  Mostly  concealed,  some  shaly  sandstone 

showing    20 

26.  Very  arenaceous   pinkish   green  lime- 

stone   26 

27.  Concealed    5 

28.  Bluish  arenaceous  limestone    7 

29.  Concealed    8 

Total   229 


Allegany  County.' 
Inches.    Feet.  Inchc 


'  C.  C.  O'Harra,  Geology  of  Allegany  County,  p.  111. 
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From  a  study  and  comparison  of  these  sections  it  will  be  seen  that 
the  Greenbrier  consists  of  an  upper  calcareous  member,  65  to  85 
feet  thick;  a  middle  sandy  and  shaly  member,  88  to  98  feet  thick; 
and  a  lower  calcareous  member,  27  to  46  feet  thick.  This  division 
into  members  appeai-s  to  be  constant  in  the  region  here  studied. 
These  members  may  be  called  the  Upper  Greenbrier,  the  Middle 
Greenbrier,  and  the  Lower  Greenbrier. 

The  Lower  Greeiibrier  rests  with  apparent  conformity  upon  the 
Pocono  formation.  There  is  a  gradual  lithologic  transition  from  the 
upper  beds  of  the  Pocono  into  the  calcareous  sandstone  and  silicious 
limestone  of  the  basal  Greenbrier,  and  it  is  very  difficult  to  draw 
an  exact  line  between  the  formations.  The  lower  member  is  well 
exposed  in  the  valley  of  Bear  Creek  about  two  and  one-half  miles 
east  of  Friendsville. 

Section  ox  Bear  Creek,  21/,  Miles  East  of  Friexdsville,  Gabhett  Colxtt. 

Feet.  Inches. 

1.  Red  shale   11+ 

2.  iJlue  limestone    7 

3.  Red   limestone,  becoming-  more  silicious 

toward  the  bottom   23  6 

4.  Pocono  sandstone   

Total   41  6 

The  Middle  Greetibrier  is  nowhere  very  well  exposed  because  it 
does  not  form  good  natural  outcrops,  and  is  not  of  sufficient  economic 
value  for  good  artificial  exposures  to  be  made  in  it.  Lithologically 
it  is  very  much  like  the  ]\Iauch  Chunk  formation,  except  that  it 
contains  some  calcareous  beds.  The  Stony  Run  section  (p.  95) 
contains  the  most  complete  representation  of  the  beds  of  this  member 
that  is  known  in  Maryland. 

The  Upper  Greenbrier  consists  more  largely  of  limestone  and 
contains  the  purest  and  most  valuable  limestone  in  the  entire  forma- 
tion. Most  of  the  limestone  quarried  in  Garrett  county  is  from  this 
member.  For  this  reason,  and  because  it  has  a  larger  number  of 
natural  exposures  this  member  is  better  known  than  either  of  the 
others.    It  is  also  far  more  fossiliferous  than  the  underlying  membei-s. 
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Section  on  Baxtimoke  and  Ohio  K.  E.,  East  of  Crabteee,  Garrett  County. 

Feet. 

1.  Gray  sandstone  (Mauch  Chunk)   

2.  Eed  shale    5 

3.  Red  shale  and  limestone   16 

4.  Red  limestone  with  corals    5 

5.  Concealed   10 

6.  Gray  shaly  and  sandy  limestone  with  occasional 

fossils   15 

7.  Massive  reddish  limestone   15 

Total   66 

Section  Two  Miles  Southeast  of  Friendsville,  Garrett  County. 

Feet.  Inches. 

1.  Massive  limestone    2 

2.  Shaly  limestone    3 

3.  Massive  limestone    5 

4.  Shale    8 

5.  Limestone    9 

6.  Shale    7 

7.  Massive  blue  limestone   12 

Total   2^ 

ISTeither  the  top  nor  tlie  bottom  of  this  member  is  represented  in 
the  last  section.  In  the  following  the  top  and  perhaps  the  bottom 
is  concealed.  This  contains  an  nniisual  amount  of  shale  for  this 
member. 

Section  on  Western  Slope  of  Snaggy  Mountain,  Garrett  County.' 

Feet.  Inclies. 

1.  Decomposed  limestone    4 

2.  Massive  fossiliferous  limestone   20 

3.  Concealed    7 

4.  Broken  limestone    2 

5.  Green  shale    3 

6.  Green  and  red  shale    3  6 

7.  Impure  bluish-white  limestone    1  0 

8.  Red  shale    5  6 

9.  Bluish-white  impure  limestone    1  9 

10.  Red  sandy  shales    6  5 

11.  Bluish-white  limestone,  sparingly  fos- 

siliferous   4  3 

Total   58  11 


7 


'  Measured  by  Mr.  A.  C.  McLaughlin. 
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Taxojsomy. — The  Greenbrier  foi-mation  carries  the  fauna  of  the 
Genevieve  limestone  of  the  Mississippi  valley.  The  lithologic  and 
faunal  character  of  the  fonnation  in  the  region  adjoining  Garrett 
county  at  the  northwest  has  recently  been  discussed  in  detail  by 
Stevenson.' 

It  is  the  equivalent  of  the  Maxville  limestone  of  Ohio  and  of  the 
Greenbrier,  Bangor,  and  Xewman  limestones  of  the  southern  Appa- 
lachians. Toward  the  south  it  thickens  at  the  expense  of  the  over- 
lying Mauch  Chunk  (Pennington)  shales  until  it  attains  in  southern 
West  Virginia,  Kentucky,  Tennessee,  and  Alabama,  a  thickness  many 
times  as  great  as  that  which  it  possesses  in  Maryland.  Toward  the 
north  in  Pennsylvania  it  thins  rapidly.  This  change  consists  in  an 
increase  in  the  thickness  and  amount  of  shale  in  the  middle  member, 
a  decrease  in  the  thickness  of  the  upper  or  pure  limestone  member, 
and  an  increase  in  the  amount  of  sandy  material  in  the  lower  mem- 
ber. The  result  is  that  the  formation  changes  along  the  bedding  and 
along  the  strike  into  a  series  of  red  and  green  shales  and  sandstones 
which  in  central  and  northeastern  Pennsylvania  constitute  part  of 
the  Mauch  Chunk  formation. 

The  Mauch  Chunk  Formation. 

Aeeal  Extent. — There  are  six  areas  in  which  the  Mauch  Chunk 
formation  outcrops  in  Garrett  county. 

The  most  easterly  area  is  along  the  western  slope  of  Savage  and 
Backbone  mountains.  The  eastern  boundary  of  this  belt  is  about 
one  hundred  yards  west  of  the  crest  of  the  moimtain.  The  width 
of  the  belt  varies  with  the  slope  of  the  mountain-side,  being  greatest 
where  the  slope  is  least.  Where  Savage  and  Backbone  mountains 
are  separated  by  the  gap  through  which  the  Savage  river  flows  the 
Mauch  Chunk  belt  swings  eastward  for  about  two  miles.  The  length 
of  this  belt  is  about  forty-seven  miles,  its  width  varies  from  one- 
eighth  to  one-third  of  a  mile. 

'Amer.  Geol.,  vol.  xxix,  1902,  pp.  242-249. 
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The  second  area  extends  along  the  western  flank  of  the  anticline 
of  which  the  first  area  is  on  the  eastern  side.  It  occupies  a  position 
on  the  eastern  slope  of  Meadow  Mountain  for  its  entire  length.  At 
the  southern  end  it  swings  around  to  the  westward  and  joins  the 
Negro  Mountain  area  which  will  be  later  described.  Across  the  valley 
of  Deep  Creek  from  this  point,  the  belt  is  resumed  in  the  same  struc- 
tural position  as  the  Meadow  Mountain  belt,  by  a  belt  which  is  here 
connected  with  another  belt  which  comes  from  the  west  where  its 
distribution  will  be  later  described.  From  the  Deep  Creek  gap  south- 
westward  this  belt  extends  parallel  to  the  Backbone  Mountain  belt 
and  along  the  eastern  slope  of  the  Halls  Hill-Eoman  Nose  ridge, 
until  that  ridge  crosses  the  West  Virginia  line  seven  miles  southwest 
of  Oakland.  This  belt  occupies  a  position  on  the  eastern  side  of  the 
latter  ridge  similar  to  that  occupied  by  the  formation  on  the  western 
side  of  the  Savage-Backbone  ridge,  but  with  its  dip  in  the  opposite 
direction.  This  belt  is  thirty-six  miles  long,  and  from  one-eighth  to 
one-half  mile  wide. 

The  third  area  extends  along  the  western  slope  of  Negro  Mountain 
from  Pennsylvania  to  the  juncture  of  Meadow  and  Negro  mountains 
at  their  southern  extremity.  At  this  point  it  joins  the  Meadow 
Mountain  belt  already  described.  It  is  about  eighteen  miles  long 
and  from  one-eighth  to  three-fourths  of  a  mile  wide. 

The  fourth  area  is  connected  with  the  Halls  Hill-Eoman  Nose 
belt  at  its  northern  end  near  Thayerville.  From  here  it  extends  in 
a  generally  northwestern  but  extremely  sinuous  course  along  the 
aorthem  slope  of  that  group  of  Pottsville  hills  which  forms  the 
northern  rim  of  the  upper  Youghiogheny  syncline.  It  crosses  the 
Youghiogheny  river  about  one  mile  below  Swallow  Falls  and  then 
rises  toward  the  north  in  the  eastern  front  of  that  line  of  hills  which 
forms  the  steep  western  bank  of  the  river.  Near  Sang  Eun  it  attains 
its  maximum  elevation  and  then  descends  again  and  crosses  the  rivei 
about  two  miles  south  of  Sang  Eun. 

The  fifth  area  flanks  the  Accident  anticline  on  the  west,  and 
extends  from  the  northwestern  end  of  the  area  last  described,  in 
north-northeasterly  direction,  along  the  eastern  slope  of  Winding 
Eidge.    Its  course  is  somewhat  sinuous. 


100 


THE  GEOLOGY  OF  GAEEETT  COUNTY 


The  sixth  area,  starting  at  a  point  abont  one  mile  west  of  Cranes- 
ville,  extends  in  an  easterly  direction  along  the  southern  slopes  of 
Feik  Hill  and  Dog  Ridge.  At  a  point  about  one  mile  west  of  Sang 
Run  it  crosses  Salt  Block  Run,  and  then  swings  back  to  the  west 
and  circle?  around  the  northern  and  western  slopes  of  Whites  Knob. 
From  here  it  extends  in  a  southerly  direction  along  the  western  slope 
of  the  line  of  hills  extending  from  "Whites  Knob  to  Lewis  Knob. 
At  this  point  it  swings  to  the  east  down  into  the  valley  of  Deep  Creek, 
and  thence  extends  westward  and  then  southwestward  along  the  west- 
ern slope  of  Snaggy  fountain  until,  vrith  that  mountain,  it  crosses  the 
West  Virginia  line. 

LiTHOLOGic  Desckiption. — The  Mauch  Chunk  formation  consists 
of  a  series  of  thinly  bedded  green  sandstones  at  the  base,  overlain 
by  a  gi-eat  thickness  of  irregularly  alternating  red  and  green  shales 
and  gTcen  sandstones.  These  beds  apparently  contain  no  character- 
istic strata  upon  which  any  subdivision  of  the  formation  can  be  based. 
The  sandstones  are  either  green  or  dark  red,  and  are  micaceous,  thinly 
bedded  and  cross-bedded.  The  shales  are  of  various  shades  of  red 
and  green,  and  are  sometimes  arenaceous  and  sometimes  argillaceous. 

Taxonomy. — The  Mauch  Chunk  formation  of  Maryland  is  the  tax- 
onomic  equivalent  of  the  upper  part  of  the  Mauch  Chunk  formation 
of  the  typical  locality  in  the  anthracite  fields  of  northeastern  Penn- 
sylvania. The  change  which  takes  place  in  the  formation  in  passing 
southwestward  across  Pennsylvania  has  been  discussed  above  imder 
the  Greenhrier  formation  (p.  98).  The  formation  is  represented 
in  the  southern  Appalachian  region  by  the  Pennington  formation, 
which  agTces  in  lithologic  character  with  the  Mauch  Chunk.  The 
upper  part  of  the  Bangor  and  Xewman  limestones  of  the  southern 
Appalachian  region  is  probably  in  part  at  least  synchronous  with  the 
lower  pai-t  of  the  Mauch  Chunk  of  Maryland. 

The  Pottsville  Formation. 
Aeeal  Extent. — The  Pottsville  formation  outcrops  in  eight  im- 
portant areas  in  Garrett  county.    The  most  easterly  of  these  extends 
along  the  crest  of  Savage  Mountain.    The  western  border  of  this 
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area  lies  slightly  (possibly  100  yards)  to  the  west  of  the  crest  of  the 
mountain.  The  eastern  border  lies  at  a  distance  varying  from  one- 
fonrth  to  one-half  mile  east  of  it.  This  area  follows  the  crest  of  the 
mountain  from  the  Pennsylvania  line  to  the  Savage  River  gap.  At 
this  point  the  belt  swings  down  to  the  eastward  and  from  a  point 
about  one  mile  east  of  Crabtree  to  Bloomington  forms  the  floor  of 
the  gap,  also  extending  for  some  distance  up  the  sides. 

From  this  gap  a  second  Pottsville  belt  extends  to  the  southward 
along  the  crest  of  Backbone  Mountain.  This  belt  is  very  similar  to 
that  already  described  as  extending  along  the  Big  Savage  Mountain. 
The  thickness,  dip,  and  topographic  form  being  the  same  in  the  two 
cases,  the  form  of  the  belt  of  outcrop  is  also  the  same.  This  belt 
extends  without  break  from  the  Savage  river  to  the  extreme  southern 
corner  of  the  county  at  Potomac  Stone. 

The  lithologic  character  of  the  Pottsville  makes  it  the  most  resist- 
ant formation  in  the  entire  Appalachian  region.  Consequently  it 
forms  mountain  ridges.  It  may  be  stated  as  a  law  that  where  the 
Pottsville  outcrops  as  a  mountain  ridge,  the  basal  contact  will  lie 
not  far  from  the  crest  of  the  mountains  and  on  the  side  opposite  to 
the  direction  of  dip,  while  the  upper  contact  will  be  marked  by  a 
line  of  headwater  streams  which  come  together  in  pairs  at  a  series 
of  points  which  usually  mark  the  places  of  greatest  width  of  the 
Pottsville.  On  Big  Savage  Mountain  the  contacts  follow  this  law 
very  closely,- — more  closely  than  elsewhere  in  Maryland. 

A  third  belt  of  different  character  from  those  already  described 
extends,  with  a  few  interruptions,  up  the  Potomac  valley  from  Bloom- 
ington almost  to  Bradshaw.  The  general  coui-se  of  the  river  is  near 
the  axis  of  the  syncline,  but  as  it  meanders  from  side  to  side  it  alter- 
nately cuts  into  the  Pottsville  and  flows  back  into  the  deeper  pai-ts  of 
the  syncline  where  the  Pottsville  is  buried  beneath  younger  rocks. 

A  fourth  belt  extends  in  a  southwesterly  direction  along  the  crest 
and  western  flank  of  Meadow  Mountain  from  the  point  where  that 
mountain  is  crossed  by  the  Pennsylvania  line  to  the  southern  end 
of  the  mountain  at  the  valley  of  Deep  Creek.  This  belt  is  from  one- 
half  to  three-fourths  of  a  mile  wide.  The  width  of  outcrop  is  greater 
here  than  in  the  more  easterly  areas  because  the  dip  here  is  less. 
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A  fifth  belt  joins  that  of  Meadow  Mountain  at  the  southern  extrem- 
ity of  the  latter  and  extends  from  there  in  a  northerly  direction  along 
the  crest  and  eastern  flank  of  ISTegro  Mountain  to  the  Pennsylvania 
line.  This  has  about  the  same  mdth  as  that  of  the  Meadow  Moun- 
tain belt. 

A  sixth  belt  enters  the  state  from  "West  Virginia  about  seven  miles 
southwest  of  Oakland  and  extends  in  a  northeasterly  direction  along 
the  crest  and  western  flank  of  a  broken  ridge  which  has  no  general 
name,  but  of  which  Halls  Hill  and  Roman  Xose  are  parts,  to  the 
point  already  mentioned  where  Deep  Creek  has  cut  this  ridge  off 
from  Meadow  Mountain.  Here  the  outcrop  swings  to  the  northwest 
and  joins  the  belt  next  to  be  described.  This  belt  has  a  ^\^dth  of  from 
one-half  to  one  mile. 

The  seventh  belt  enters  the  state  from  "West  Virginia  where  Snowy 
Creek  and  the  Baltimore  and  Ohio  Railroad  enter  it  near  Corinth 
and  extends  in  a  northerly  and  northeasterly  direction  along  the  crest 
and  eastern  flank  of  Snaggy  Mountain  to  the  point  where  Muddy 
Creek  breaks  through  to  the  east  at  Browning  Mill.  Here  it  swings 
to  the  east,  then  bifurcates.  One  prong  crosses  the  Youghiogheny 
valley  at  Swallow  Falls  and  then  swings  to  the  northeast,  joining 
the  belt  last  described.  The  other  extends  northward  along  the 
western  side  of  the  Youghiogheny  river  and  widens  out  in  a  region 
of  low  dips  where  it  forms  the  crest  of  the  group  of  high  hills  to 
the  southwest  of  Sang  Run,  of  which  Lewis  Knob,  "Whites  Knob  and 
River  Hill  are  prominent  peaks.  This  belt  has  a  width  of  between 
three-fourths  and  one  mile  in  the  southern  ridge  part,  but  widens  out 
in  the  northern  prongs  till  it  is  in  places  several  miles  wide  and  so 
irregular  in  shape  that  it  cannot  be  verbally  described. 

The  eighth  belt  enters  the  state  from  West  Virginia  about  one 
mile  northwest  of  Cranesville  and  extends  in  an  easterly  direction 
along  the  crests  and  northern  slopes  of  Feik  Hill  and  Dog  Ridge, 
then  it  is  joined  by  the  seventh  belt  from  across  the  valley  of  Salt 
Block  Run.  From  here  it  extends  in  an  easterly  and  northeasterly 
direction  into  the  valley  of  the  Youghiogheny,  which  from  near  Sang 
Run  to  Krug  is  a  Pottsville  gorge.  Thence  it  extends  in  a  north- 
easterly direction  along  the  crest  and  western  slope  of  "Winding  Ridge 
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to  the  Pennsylvania  line  just  west  of  Oakton.  This  belt  varies  in 
width  from  three-fourths  to  one  mile  along  the  ridge,  but  has  a  width 
of  about  two  miles  where  it  crosses  the  Youghiogheny  valley. 

There  are  also  several  outliers  in  the  Deep  Creek  valley,  and  be- 
tween Hoyes  Eun  and  Sang  Eun.  About  two  miles  south  of  Friends- 
ville  is  a  detached  area  where  the  overlying  formation  has  been 
stripped  off. 

LiTHOLOGic  Description. — The  Pottsville  formation  consists  of  a 
series  of  coai-se  and  massive  conglomerates,  sandstones,  shales,  fire- 
clay and  coal.  The  general  character  of  the  formation  is  well  shown 
in  the  following  section  which  was  measured  in  the  Youghiogheny 
gorge  at  and  below  Swallow  Falls. 

Section  of  Pottsville  Foemation,  Swallow  Falls,  Gabkett  County. 

Feet.  Inches. 

1.  Massive  sandstone,  Homewood    50 

2.  Shale    6 

3.  Fire-clay,  Mount  (  Flint  fire-clay     ■>  ^ 

Savage  |^  Plastic  fire-clay  j 

j^Coal  ...  4"^ 
I  Bone    ..     8"  I 

4.  Coal,  Mount  Savage  ^  Coal    ...  1'  4"  V.  3 

I  Shale  ..  2"  I 
I^Coal  ...  6"j 

5.  Shale    5 

6.  Sandstone    5 

7.  Coal,  Lower  Mercer    10 

8.  Conglomeritic  sandstone.  Upper  Con- 

noquenessing    75 

9.  Black  shale    2 

10.  Coal,  Quakertown    1  6 

11.  Shale    6 

12.  Concealed    8 

13.  Massive     conglomeritic  sandstone. 

Lower  Connoquenessing    75 

14.  Concealed    60 

15.  Shale    5 


16.  Coal,  Sharon. 


Coal  .  .  .  . 

Shale 

.  1 

4 

Coal  ,  ,  .  . 

17.  Shale   

18.  Sandstone    25 


Total   327 
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Farther  east  the  thickness  is  somewhat  greater  as  is  shown  by 
the  following  section: 

Section  of  the  Pottsville  Formation,  One-half  Mile  East  of  Westebn- 
PORT,  Allegany  County. 


Feet.  Inches. 
Alleg"lieiiy  shales   

1.  Massive  sandstone,  Homewood  26 

2.  Concealed,   but  with   abundant  frag- 

ments of  flint  fire-clay  in  the  talus..  64 

3.  Massive  sandstone    6 

4.  Concealed    29 

5.  Massive  quartzose  sandstone   20 

6.  Sandstone    4 

7.  Concealed    28 

8.  Black  shale    5 

9.  Sandstone    1 

10.  Dark  shales    12 

11.  Coal    1 

12.  Dark  gray  shale    4 

13.  Coal    1  6 

14.  Dark  gray  shale    4 

15.  Sandstone    4 

16.  Concealed   .•   16 

17.  Dark  gray  shales    10 

18.  Sandstone    1 

19.  Concealed    40 

20.  Massive  sandstone    20 

21.  Shale    2 

22.  Sandstone    10 

23.  Black  shales    25 

24.  Coal    8 

25.  Black  shale    4 

26.  Sandstone    25 

27.  Shale  and  sandstone   6 

28.  Coal    1  3 

29.  Sandstone    4 

Mauch  Chunk  shales   

Total   374  5 


It  can  readily  be  seen  that  these  beds  may  be  grouped  into  the 
following  members  which  have  been  described  and  named  by  the 
geologists  of  the  Pennsylvania  surveys. 

Swallow  Falls  Westernport 
Section.  Section. 

Homewood  sandstone    1  1 

Mercer  group  (coal,  fire-clay  and  shale)  2-7  2 

Connoquenessing  sandstones    8-13  3-22 

Sharon  group  (shale  and  coal)   14-18  23-29 
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The  basal  contact  of  the  Pottsville  formation  has  been  seen  at  only 
one  point  in  Garrett  county,  namely,  in  the  railroad  cut  one  mile 
west  of  Oakland  and  immediately  east  of  the  bridge  over  the  Youghio- 
gheny  river.   Here  the  following  section  is  exposed: 

Sectiojt  One  Mile  West  of  Oaklais'd,  Gaerett  County. 


This  section  is  overlain  by  beds  containing  red  shale  but  in  all 
probability  the  limestone  conglomerate  represents  the  base  of  the 
Potts^Tille.  This  bed  is  a  mass  of  rounded  and  somewhat  angular 
pebbles  of  dark  colored  limestone  set  in  an  argillaceous  cement.  The 
origin  of  the  pebbles  is  not  known.  The  bed  has  not  been  elsewhere 
observed  in  Garrett  county,  but  in  western  Allegany  county  it  has 
been  recorded  from  near  Barrellville  and  east  of  Westernport.  It 
has  hitherto  been  considered  as  the  uppermost  member  of  the  Mauch 
Chunk,  but  in  view  of  its  resemblance  to  a  widespread  basal  conglom- 
erate it  may  perhaps  be  well  to  place  it  in  the  Pottsville.  As  has 
already  been  noted  (p.  104),  the  exposure  of  the  contact  between 
the  Mauch  Chunk  and  Pottsville  one-half  mile  east  of  Westernport, 
Allegany  county,  shows  the  basal  bed  of  the  Pottsville  as  a  fine- 
gi'ained  sandstone  which  rests  upon  the  greenish  shales  of  the  Mauch 
Chunk  with  (local  at  least)  discordance  of  bedding.  This  exposure 
fully  establishes  the  fact  that  the  Pottsville  rests  upon  the  Mauch 
Chunk,  locally  at  least,  with  imconformity,  but  it  also  shows  that 
the  limestone  conglomerate  already  referred  to  is  either  below  the 
base  of  the  Pottsville  (as  earlier  writers  have  considered),  or  is  here 
locally  replaced  by  sandstone.  The  writer  is  inclined  to  accept  the 
latter  as  the  true  explanation.  This  unconformity  may  explain  the 
slight  development  or  absence  of  the  lowest  Pottsville  beds  (the 
Sharon  conglomerate,  etc.)  in  this  region.  Throughout  the  northern 
Appalachian  region  it  is  here  one  bed  and  there  another  which  forms 
the  base  of  the  Pottsville.    Perhaps  further  study  will  show  that  the 


Feet. 


Shaly  sandstone   

Massive  sandstone   

Limestone  conglomerate  . 
Eed  shale  (Mauch  Chunk) 


8 

8 
,  3 
,20 
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lower  Carboniferous  sea  bottom  was  raised  and  eroded  over  tbis  entire 
region  before  tbe  Coal  Measures  were  deposited,  and  tbat  tbe  subse- 
quent subsidence  was  so  slow  and  irregular  that  great  thicknesses  of 
Pottsville  were  accumulated  in  other  regions  while  this  was  yet  land. 

If  the  Sharon  conglomerate  is  represented  in  Maryland  it  is  by  the 
twenty-five  feet  of  sandstone  at  the  base  of  the  Swallow  Falls  sec- 
tion and  the  four  feet  at  the  base  of  the  "Westernport  section. 

The  Sharon  coal-group  of  West  Virginia  is  represented  in  Garrett 
county  by  a  series  of  shales  with  one  or  two  thin  coal  seams.  These 
beds  are  about  60  feet  thick  at  "Westernport  and  of  a  doubtful  thick- 
ness which  does  not  exceed  60  feet  at  Swallow  Falls.  The  correla- 
tion is  based  upon  the  stratigraphic  position  of  the  beds  with  refer- 
ence to  those  above  and  below,  and  upon  the  fauna  contained  in  the 
shales,  which  according  to  Mi.  David  White '  is  that  of  the  Sharon 
coal. 

Above  the  coal  and  shales  of  the  Sharon  group  is  a  great  thickness 
of  sandstones  and  conglomerates  which  are  the  equivalent  of  the  Con- 
noquenessing  sandstones  of  Lawrence  co\mty,  Pennsylvania.  It  is 
clearly  shown  in  the  Swallow  Falls  gorge  that  here,  as  in  Pennsyl- 
vania, the  group  is  capable  of  a  threefold  subdivision.  At  the  base 
is  the  lower  Connoquenessing  sandstone  which  is  hard,  white  and  con- 
glomeritic,  and  has  a  thickness  of  about  75  feet.  Above  this  is  a 
small  thickness  of  shale  with  a  thin  coal  which  is  the  equivalent  of 
the  Quakertown  coal  of  eastern  Ohio  and  western  Pennsylvania.  In 
Allegany  county  this  coal '  has  split  into  two  seams  separated  by  four 
feet  of  shale.  The  shales  associated  with  the  Quakertown  coal  are 
overlain  by  another  bed  of  very  hard  and  massive  white  conglomeritic 

'  Verbal  communication. 

'  Here  it  must  be  noted  that  in  the  report  on  AUeg'any  County  the  so- 
called  "  Railroad  seam  "  was  given  the  name  Bloomingtan  Coal  and  was 
referred  to  a  stratigraphic  position  closely  corresponding  to  that  of  the 
Quakertown  Coal.  Careful  study  has  shown  that  the  "  Eailroad  seam  " 
does  not  belong  in  this  position  but  is  the  equivalent  in  part  of  the  Mount 
Savage  coal  and  in  part  of  the  Clarion.  The  matter  will  be  referred  to  at 
greater  length  under  the  description  of  those  seams. 
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sandstone  which  has  a  thickness  of  about  75  feet.  This  is  the  equiva- 
lent of  the  upper  Connoquenessing  sandstone. 

Resting  with  apparent  conformability  upon  the  upper  Connoquen- 
essing sandstone  is  a  series  of  shales  with  some  fire-clay  and  coal, 
which  are  both  stratigraphically  and  paleontologically  the  equivalent 
of  the  Mercer  group  of  Pennsylvania.  The  lithologic  character  of 
this  group  is  well  shown  in  the  following  section  which  was  meas- 
ured in  the  west  bank  of  the  Potomac  one  mile  above  Blaine. 


Section  One  Mile  above  Blaine,  Garrett  County. 

Feet.  Inches. 

Sandstone,  Homewood   40 

Concealed   G5 

Massive  sandstone    5 

Shale    1 

Coal  . .  4" 

Coal,  Mt.  Savage    J  Shale  .22"  I  ...  2  6 


Coal  ..  3" 

Fire-clay,  C  Flint  fire-clay  6'  ■) 

Mt.  Savage  |  Plastic    fire-clay.. 8'  J  ""^"^ 

Concealed   12 

Massive    sandstone.    Upper  Connoquenes- 
sing   8 


Total   147  6 


In  the  Savage  Mountain  Fire-clay  mine  the  following  section  was 
measured : 

Section  at  Savage  Mountain  Fire-clay  Mine. 

Feet.  Inches. 

r  Sandstone    .  .28' 

Sandstone,  Homewood    J  Soft  shale  . .  1' 

Sandstone    . .  8'  6" 
Shale   1 

r  Coal    1'  2" 

Coal,  Mt.  Savage    J  Shale    11" 

[  Coal    2' 

Shale   6 

Fire-clay,  Mt.  Savage   10 

Total   58 
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The  followine-  section  was  obtained  from  a  bore-hole  at  Her 


iry: 


Homewood 
Sandstone 
51  feet. 


;Mercer 
Group 
53  feet. 


Upper  Com 
qnenessing 
Sandstone 
66  feet. 


Sectiox  at  Henky,  Garrett  Couxtv. 

Feet.     '  Inch( 

Sandstone   25  5 

Conglomerate    1  Sy, 

Sandstone    8  liy^ 

Shale  and  sandstone    1  4 

Sandstone  and  cong-lomerate   4  10 

Fine  sandstone    9  1 

Shale    1 

Sandstone    1  8 

Shale    1  1 

Sandstone    1  7 

Shale    6  21/, 

Coal,  Blount  Savage  or  Upper  Mer- 
cer   1  8 

Shale  aud  bone   15  51/2 

Sandstone  and  shale    2  7 

Shale    S 

Coal    1    1  3 

Shale   ....    3  2 

"  Flint  "  ■  •  [  Lower  Mercer  Coal. . .  2 

Shale    I    5  7 

Coal    J    1  21/2 

1^  Shale    2  71/2 

j  Sandstone  with  streaks  of  shale  ..18  % 

I  Hard  sandstone   30  lOi/g 

j  Hard    sandstone   with    streaks  of 

I       shale   17  91/2 


Total 


.172 


These  sections  show  the  relationships  of  the  members  of  the  ^Mercer 
group  to  each  other  and  to  the  underlying  and  overlying  strata.  The 
lower  Mercer  coal  is  usually  absent  in  Maryland,  having  been  reported 
only  from  Swallow  Falls  and  from  the  Henry  bore-hole.  The  Mount 
Savage  coal/  which  is  identical  with  the  Upper  Mercer  (where  there 
are  two  Mercers)  of  Pennsylvania,  is  always  present.  The  Mount 
Savage  fire-clay  lies  immediately  or  a  very  short  distance  under  it. 


'  This  seam  was  called  Westeniport  in  The  Geology  of  Allegany  County,  but 
further  study  has  shown  that  the  Mount  Savage  Coal  undoubtedly  belongs 
at  this  horizon,  so  that  name  having  been  used  for  many  j'ears  in  the  Penn- 
sj  lvania  reports  has  priority. 


MARYLAND  GEOLOGICAL  SURVEY. 


GARRETT  COUNTY,  PLATE  IX. 


Fig.  'i.-MUDDY  FALLS. 
POTTSVILLE  FORMATION. 
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At  Swallow  Falls  conditions  are  abnormal,  for  there  is  no  clay  under 
the  coal,  while  a  fire-clay  of  exactly  the  same  character  as  the  Mount 
Savage  clay  overlies  it.  This  state  of  affairs  has  not  been  recognized 
elsewhere. 

The  Mount  Savage  fire-clay  is  apparently  one  of  the  most  constant 
members  of  the  Coal  Measures,  even  where  its  outcrop  is  concealed 
its  presence  being  revealed  by  the  oecuiTence  of  flint  boulders  in 
the  soil. 

The  Mercer  limestones  which  are  very  characteristic  at  this  horizon 
in  Pennsylvania  have  not  been  recognized  in  Maryland. 

Eesting  conformably  upon  the  shales  at  the  top  of  the  Mercer 
group  is  a  very  quartzose  and  massive  sandstone,  which  is  the  equiva- 
lent of  the  Homewood  sandstone  of  Pennsylvania.  It  was  formerly 
called  the  Piedmont  sandstone  but  its  identity  with  the  Homewood 
sandstone  is  now  satisfactorily  established.  It  differs  from  the  Con- 
noquenessing  sandstone  in  being  less  conglomeritic,  and  from  the 
overlying  Allegheny  sandstones  in  being  more  massive  and  quartzitic. 
The  thickness  varies  from  about  30  to  almost  100  feet,  and  is  usually 
over  60  feet. 

Taxonomy. — The  Pottsville  formation  of  Mar3'land  represents  the 
upper  part  of  the  formation  in  its  type  locality  in  northeastern  Penn- 
sylvania. Two  hypotheses  have  been  suggested  by  Mr.  David  White ' 
to  account  for  the  thinning  of  the  Pottsville  and  the  absence  of  its 
lower  members  in  the  bituminous  coal-fields  of  western  Pennsylvania, 
Maryland,  and  West  Virginia.  He  says:  "The  existence  of  the 
older  floras  in  the  lower  portions  only  of  the  very  thick  sections, 
or,  in  other  words,  the  equivalence  of  the  very  thin  sections  to  the 
upper  portions  only  of  the  very  thick  sections,  suggests  alter- 
native hypotheses  in  explanation  of  the  conditions  attending  the 
sedimentation  of  the  Pottsville  formation.  First,  the  lower  portions 
of  the  very  thick  sections  may  be  regarded  as  laid  down  in  Mauch 
Chunk  time  and  contemporaneous  with  the  latest  red  shale  or  lower 

'  The  Stratigraphic  Succession  of  Fossil  Floras  of  the  Pottsville  Forma- 
tion in  the  Southern  Anthracite  Coal  Field,  Pennsylvania.  Twentieth  An- 
nual Report,  U.  S.  Geological  Survey,  pt.  ii,  p.  821. 
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Carboniferous  sediments  in  other  regions,  in  which  case  the  basal 
boundary  of  the  Pottsville  in  those  regions  may  be  diagonal  in  time 
without  unconformity.  The  second  hypothesis  assumes  a  case  of  over- 
lap, by  which  the  upper  and  relatively  thinner  northern  and  western 
deposits  were  spread  beyond  the  limits  of  the  deeper  eastern  basins 
in  which  the  thicker  deposits  were  accumulated.  In  the  latter  case 
the  unconformity  may  or  may  not  extend  throughout  the  field." 
While  he  regards  the  problem  as  still  an  open  one,  Mr.  White  is 
inclined  to  believe  that  the  oldest  Pottsville  in  the  very  thick  sections 
rests  upon  the  underlying  Mauch  Chimk  conformahly,  and  is  con- 
temporaneous with  the  highest  Mauch  Chunk  of  those  regions  where 
the  Pottsville  is  thin ;  and  that  the  Pottsville  of  the  latter  regions  was 
deposited  in  an  encroaching  sea,  and  is  hence  unconformaUe  upon 
the  Mauch  Chunk  by  overlap.  The  writer  agrees  with  Mr.  White 
that  the  Pottsville  and  Mauch  Chunk  of  Maryland  are  separated  by 
an  unconformity.  Whether  this  unconformity  represents  the  whole 
of  lower  Pottsville  (i.  e.  pre-Sharon)  time,  or  whether  part  of  that 
period  is  represented  by  the  highest  Mauch  Chunk  of  this  region,  is 
a  problem  on  which  the  rocks  of  this  region  have  shed  no  light. 

The  uppermost  beds  of  the  Pottsville  in  this  region  (i.  e.  the  Mount 
Savage  coal  and  fire-clay,  and  the  overlying  sandstone)  are  to  be  most 
definitely  correlated  with  the  Mercer  coal  group  and  the  Homewood 
sandstone  which  are  found  at  the  top  of  the  Pottsville  throughout  the 
entire  coal  fields  of  Pennsylvania,  eastern  Ohio,  and  northern  West 
Virginia.  This  means  that  Pottsville  time  ended  almost  simultan- 
eously in  all  parts  of  the  northern  Appalachians.  As  far  as  is  known 
the  same  is  approximately  true  to  the  southward.  The  Pottsville  for- 
mation is  the  equivalent  of  the  Blackwater  formation  of  Darton  and 
Taft '  which  was  named,  described,  and  mapped  in  the  southern  part 
of  Garrett  county  and  the  adjacent  part  of  West  Virginia,  which  are 
included  in  the  Piedmont  quadrangle  of  the  Geologic  Atlas  of  the 
United  States.  But  as  Pottsville  is  the  older  name,  Blackwater  must 
be  considered  a  synonym. 

'  U.  S.  Geol.  Survey,  Geol.  Atlas,  folio  28. 
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The  Allegheny  Formation. 
Areal  Extent. — The  Allegheny  formation  outcrops  in  seven  large 
and  important  areas  in  Garrett  county.  The  first  of  these  extends 
in  an  almost  straight  line  along  the  eastern  slope  of  Savage  Mountain 
from  the  Pennsylvania  line  to  the  valley  of  the  Savage  river  at  a 
point  about  two  and  one-half  miles  east  of  Crabtree.  From  here  it 
extends  along  the  north  bank  of  the  Savage  river  to  the  Allegany 
county  line. 

The  second  area  extends  in  line  with  the  first  along  the  eastern 
slope  of  Backbone  Mountain  from  the  valley  of  the  Savage  river  to 
the  West  Virginia  line  near  Potomac  Stone.  In  this  as  in  the  first 
area  the  rocks  dip  to  the  southeast. 

The  third  area  extends  along  the  bank  of  the  Potomac  river  from 
Bloomington  to  near  Bayard.  It  extends  for  a  greater  or  less  distance 
up  all  the  streams  entering  the  Potomac  in  this  interval,  and  connects 
with  the  area  last  described  through  the  valleys  of  the  Savage  river, 
Laurel  Run  (below  Windom),  Folly  Eun,  Elklick  Enn,  Threefork 
Eun,  and  Lostland  Eim.  It  extends  far  up  "Wolf  Den  Eun  and  Laurel 
Eun  (near  Schell)  and  almost  connects  with  the  area  next  to  the  west. 
From  Bayard  to  Bradshaw  and  for  a  number  of  short  distances 
between  Bradshaw  and  Bloomington  it  forms  the  floor  of  the  Potomac 
valley. 

The  fourth  area  extends  along  the  western  slope  of  Meadow  Moun- 
tain from  the  Pennsylvania  line  to  the  juncture  of  Meadow  and  ISTegro 
mountains,  thence  along  the  eastern  slope  of  ISTegro  Mountain  to  the 
Pennsylvania  line.   It  completely  encircles  the  Castleman  valley. 

The  fifth  area,  which  is  the  largest  in  the  state,  covers  the  greater 
part  of  the  region  drained  by  the  Youghiogheny  river  above  Swallow 
Falls,  lying  between  Snaggy  Mountain  on  the  west  and  the  Eoman 
N'ose-Halls  Hill  ridge  on  the  east.  Several  areas  within  this  tract  are 
covered  by  the  overlying  Conemaugh  formation. 

The  sixth  area  extends  along  the  western  slope  of  Winding  Eidge 
from  the  Pennsylvania  line  to  Elder.  About  one  and  one-half  miles 
below  Krug  it  descends  to  the  bottom  of  the  Youghiogheny  river, 
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crosses  that  stream  and  extends  along  the  western  bank  to  a  point 
about  one  mile  south  of  the  mouth  of  White  Rock  Run.  Thence  it 
extends  westward  up  the  valley  of  that  stream  to  the  West  Virginia 
line. 

The  seventh  area  lies  in  the  northwest  corner  of  the  county  and 
is  very  irregular  in  outline.  It  occupies  the  entire  valley  of  Feik 
Run,  sends  a  long  irregular  prong  across  into  the  valley  of  the  north 
branch  of  Buffalo  Run,  and  extends  southward  along  the  West  Vir- 
ginia line  to  a  point  about  six  miles  south  of  the  northwest  comer  of 
the  county. 

There  is  a  smaller  area  in  the  valley  of  Buffalo  Rim  about  three 
miles  west  of  Friendsville ;  another  still  smaller  about  half-way  be- 
tween the  last  mentioned  area  and  Friendsville ;  and  three  on  the 
eastern  bank  of  the  Youghiogheny  river  between  Krug  and  Sang 
Run. 

LiTHOLoGic  DESCRiPTioif.- — The  Allegheny  formation  which  con- 
sists of  a  series  of  sandstones,  shales,  coal  seams,  and  limestones,  over- 
lies the  Pottsville  with  apparent  conformability.  The  following  sec- 
tions show  the  general  character  of  the  formation. 

Section  of  Allegheny  Fokmatiox.     Bobe-hole  Xo.  1,  He>-kt,  Gakrett 
CoxraTY. 

^[ahoning  Sandstone,  etc  

1.  Coal,  Upper  J  Bony  coal  ..22"  | 

Freeport. .  |  Coal   40"  | 

2.  Shale   

3.  Limestone   

4.  Shale   

5.  Sandstone  ^vith  streaks  of  shale  . 

6.  Sandstone   

7.  Conglomerate   

8.  Conglomeritic  sandstone   

9.  Light  gray  sandy  shale  

10.  Sandstone   

11.  Shale   

12.  Shaly  sandstone   

13.  Shale   

14.  Shaly  sandstone   

15.  Bone   

16.  Shale   

17.  Sandstone   


Feet. 

Inches. 

5 

2 

2 

2% 

11% 

6% 

10 

3 

13 

3 

5 

6 

13 

3 

17 

5 

21 

3 

15 

1 

24 

10 

2 

3 
1 

10 

MARYLAND  GEOLOGICAL  SURVEY 


113 


Feot. 

Shale    1 

Limestone    1 

Shale    16 

Black  shale  with  streaks  of  bone...  1 

Shale    11 

Sandstone  and  shale    14 

Black  shale    3 

Sandy  shale    3 


Sandstone  . 
Black  shale 


f  Coal 

.  2" 

Shale 

.  1" 

Coal 

.331/3" 

Shale 

•  -ly/' 

Bone 

Coal 

.24' 

Shale 

•  ly^" 

Coal  . 

.24" 

Shale 

.  1" 

Bone 

•  2%" 

28.  Coal,  Middle 


29.  Shale    19 

30.  Eougli  coal  and  shale  ("  split-six  ") .  2 

31.  Sandstone  and  black  shale    4 

32.  Black  shale    4 

33.  Shale  and  bone   

34.  Shale    6 

35.  Limestone    2 

36.  Shale    12 

37.  Hard  flinty  sandstone    13 

38.  Conglomerate    7 

39.  Sandstone    5 

40.  Shale  and  sandstone   22 

41.  Sandstone    8 

42.  Shale    1 

Coal  1 

with  sulphur  11" 

Shale    1/2 

Coal    6" 

Sulphur    1" 


43.  Coal,  Clarion 


10 


Coal, 
Brookville 


Shale 

C  Coal   17"  "I 

I  Shale    8%"  I 

]  Bone    21/2"  J.  3 

I  Shale  and  bone. 51/2"  | 

[  Coal    8"  J 

Shale    4 

Homewood  sandstone,  etc  

Total   341 


Inches. 
] 

3 
1 

oy^ 
syg 
1% 

8 

3% 
4 


W2 

4 
5 

5 
8 

sya 

11 

iiys 
2 


eyz 


5V2 

~SV2 
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Another  bore-hole  (No.  5)  about  three  miles  from  this  gave  the 
following  section  of  the  upper  part  of  the  formation: 

Section,  Boke-hole  Xo.  5,  lyg  Mtles  N.  W.  of  Batard,  Gabrett  County. 

Feet.  Inches. 

iMahoning  sandstone,  etc  

1.  Coal,  Upper  J  Bony  coal,   20"  "i 

Freeport  |  Coal   41"  |  ^ 

2.  Shale    19  4 

3.  Sandstone    6 

4.  Hard  conglomeritic  sandstone    7  6 

5.  Sandstone    13 

6.  Shale    11 

7.  Bony  coal,  Lower  Freeport    2 

S.  Hard  dark  sandstone    22  6 

9.  Shale    16  6 

10.  Limestone    16  6 

11.  Shale    3  6 

12.  Shale  and  sandstone    11 

13.  Shale    13 

14.  Black  shale  mixed  with  coal,  L^^pper 

Kittanning    3 

15.  Blue  shale    7 

16.  Shale  and  sandstone    10 

17.  Sandstone    13 

18.  Shale    3  4 

[•  Bone    9"  ^ 


19.  Coal, 


Coal  a 
^Middle  I  Coal  . 
Lower  ^  Shale 


bone  . . 


Kittanninp 


Coal 
I  Shale 
[  Coal  . 


The  following  section  was  measured  by  Dr.  I.  C.  "White '  at  the 
Maple  Swamp  water-tank,  one  and  one-half  miles  above  Harrison. 


'  Bull.  U.  S.  Geol.  Survey,  No.  65,  p.  127. 
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Section  of  Allegheny  Formation,  One  and  One-half  Miles  above 
Harrison. 

Feet.  Inches. 

r  Coal   0' 

1.  Coal,  Upper    ^^^^  ^^^^^  ^, 

Freeport     |  ^.^^j   ^, 

2.  Concealed    CO 

3.  Coal,  Lower  Freeport    1 

4.  Concealed    55 

5.  Coal,  Up 


1  slate  .  .  ,  . 

,  45 

3' 

Slate    . , 

2' 

.  .  6 

5 

Coal   

1' 

7.  Coal,  Lower 

Kittanning 

8.  Concealed,  and  sandstone    85 

9.  Coal,  Clarion    2  6 

10.  Shales,  and  concealed    45 

11.  Massive  sandstone,  top  of  No.  XII  

Total   305  4 

On  the  east  side  of  the  Potomac  at  Harrison  is  the  following 
section : 

Section  of  Allegheny  Formation  at  Harrison. 

Feet.  Inches. 

C  Coal   15"  I 

I  Shale    1"  I 

1.  Coal,  Upper       ^.^^^    g    '    ^  ^ 

Freeport  ..  j  ^^^^^    g„  [ 

[  Coal   36"  J 

2.  Concealed   134 

3.  Black  shale    3 

4.  Coal,  Upper  Kittanning    3  7 

5.  Concealed    37 

6.  Sandstone    5 

[  Coal   24"  1 

7.  Coal,  Middle    |   Shale    9"-12"  | 

and  Lower    ^  Coal    6"  I"  ■    ^  ^ 

Kittanning     |  Shale    6"  | 

[  Coal   28"  J 

8.  Concealed    20 

9.  Massive  sandstone    45 

10.  Concealed    15 

11.  Coal,  Clarion    2  4 

12.  Concealed    35 

Total   311  7 
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Section  of  Allegheny  Fobmatiox  in  BoRE-noLE  at  Jennlxgs  Mill, 
Garrett  County.^ 

Feet.  Inches. 

^  Coal    0'      2"  1 

1.  Coal,  Upper  j  Bone   (Y      3"  i 

Freeport  .   j  Black  shale  .  10'     10"  |  ^ 
[  Coal    2'      2"  J 

2.  Shale   4 

3.  Shaly  sandstone    9 

4.  Gray  shale    35  5 

5.  Breceiated  fire-clay    8 

6.  Gray  shale    12 

7.  Coal    2 

8.  Gray  shale    11  7 

9.  Black  shale    9 

10.  Coal,  Lower  Freeport    1  2 

11.  Black  shale    1 

12.  Gray  shale   IS  9 

13.  Sandy  shale    15 

14.  Coarse  sandstone    12 

15.  Gray  shale    1 

16.  Coarse  sandstone    3 

17.  Black  shale    S  10 

^  Coal   1'      4"  1 

I  Black  shale  .  .3'  I 
IS.  Coal,  Middle  I 

Gray  shale  ..2  4" 
and  Lo^ver  ^  ^^^^    }  li  1 

Kittanning  j   ^^^^  ^^^^^  ^„  j 

[  Coal   1'     10"  J 

19.  Gray  shale    8  6 

20.  Coarse  sandstone    10 

21.  Coarse  crossbedded  sandstone    20 

22.  Coarse  sandstone    11 

23.  Shaly  sandstone    10 

24.  Gray  shale    6  6 

25.  Sandy  shale    7 

26.  Dark  gray  and  black  shale    7 

27.  Coal,  Clarion    8 

28.  Gray   shale    4 

29.  Gray  sandy  shale    5 

30.  Black  shale    5 

31.  Coal,  Brook%-ille   (?)    1 

Total   257  6 


*  This  section  extends  from  a  depth  of  193  feet  to  451  feet.  The  record 
of  the  overlying  beds  is  given  on  p.  128. 


MARYLAND  GEOLOGICAL  SURVEY 


117 


2.  Coal,  Lower 
Freeport. 


Section  of  Allegheny  Formation,  Four  Miles  Northwest  of  Oakland, 
Garrett  County.         Feet.  jnchos. 

Mahoning-  sandstone   

1.  Concealed    40  ± 

Bone 
Shale 
Bone 
Shale 
Coal 
Bone 
Coal 
Bone 

3.  Concealed 

4.  Sandstone 

5.  Shale  and  shaly  sandstone    5 

6.  Coarse  sandstone    26 

7.  Gray  sandstone    3 

8.  Gray  shale    2 

9.  Oolitic  shale    2 

10.  Shale    3 

11.  Oolite  

12.  Shale    4 

Coal   16" 

and  Lower  J  ^oal  and  bone.. 

1  Shale    6" 

^  Coal   16" 

14.  Gray  shale 

15.  Calcareous  rock 

16.  Black  shak 

17.  Coal,             j  Shale  and  bone  .  8" 
"  Split-six  "  I  Coal   11" 

18.  Gray  shale    1 

19.  Black  shale    10 

20.  Gray  shale    19 

21.  Hard  gray  sandstone    4 

22.  Green  shale    1 

23.  Red  shale    12 

24.  Red  and  green  shale    2 

25.  Green  sandy  shale    16 

26.  Dark  green  and  brown  shale    6 

27.  Alternating  shales  and  sandstones  .  18 

28.  Fossiliferous  limestone,  Ferriferous.  1 

29.  Alternating  shales  and  sandstones..  17 

30.  Coal,  Clarion   

Plastic  fire-clay    1 

32.  Flint  fire-clay    1 

33.  Plastic  fire-clay    1 

34.  Shale    3 


13.  Coal,  Middle 


Kittannin 


Total   326 


'The  upper  122  feet  of  this  section  was  obtained  from  surface  measure- 
ments, while  the  lower  part  is  the  record  of  a  bore-hole  on  Herrington 
Manor,  4  miles  northwest  of  Oakland. 
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The  individual  beds  making  up  the  Allegheny  formation  have  been 
classified  as  follows: 


As  far  as  is  known  the  shales  which  form  the  base  of  the  Alleghenv 
formation  lie  conformably  upon  the  underlying  formation.  Near  the 
base  of  the  formation  and  not  separated  by  more  than  a  few  feet  from 
the  top  of  the  Pottsville  there  is  sometimes  found  a  coal-seam  which 
is  the  equivalent  of  the  Brookville '  coal  of  Pennsylvania.  As  in 
other  regions  this  coal  is  here  very  irregular  and  uncertain  in  its 
occurrence.  It  has  been  observed  at  only  one  locality  in  Garrett 
county,  namely,  in  the  bore-hole  at  Henry  where  it  is  less  than  five 
feet  above  the  base  of  the  formation. 

The  Clarion"  coal  is  one  of  the  most  persistent  and  characteristic 
membei-s  of  the  Coal  Measures  in  this  region.  Its  position  varies 
from  15  to  45  feet  above  the  top  of  the  Pottsville.  It  usually  con- 
tains about  2^  feet  of  coal.  A  mass  of  sandy  shales  about  10  feet 
thick  which  contains  very  abundant  nodules  of  siderite  overlies  the 
Clarion  coal.  At  places  these  are  abundant  enough  to  suggest  the 
possibility  of  profitable  mining. 

These  shales  are  usually  overlain  by  a  thick  and  massive  sandstone 
which  in  appearance  suggests  the  underlying  Homewood  sand- 
stone and  is  known  as  the  Clarion  sandstone.  It  can  be  readily  dis- 
tinguished, however,  by  the  presence  of  siderite  concretions  instead 
of  flint  nodules  in  the  underlying  shales. 

'  In  the  report  on  the  Geology  of  Allegany  County,  this  was  called  the 
Bhiebaugh  coal.  It  is  now  known  to  be  the  same  as  the  Brookville  coal, 
so,  tliat  name  having-  priority,  is  here  used. 

-  This  seam  was  called,  in  the  report  on  the  Geology  of  Allegany  county 
and  elsewhere,  the  Parker  coal.  Clarion  is  the  older  name  and  must  there- 
fore be  used. 


Kittanning 
Group 


Freeport  Group 


Clarion  Group 


Clarion  coal 
Brooloille  coal 
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A  bed  of  limestone  known  in  Pennsylvania  as  the  Ferriferous 
limestone  is  separated  from  the  Clarion  sandstone  by  a  series  of 
shales.  This  is  well  exposed  about  one-half  mile  north  of  Stoyer 
and  also  in  the  bed  of  the  run  just  above  the  bridge  at  the  Preston 
Lumber  Company's  mine  about  two  miles  southwest  of  Crellin. 
About  one  mile  west  of  this  locality,  just  across  the  West  Virginia 
line,  the  stone  has  been  quarried  near  Van  "Worth's  coal  mine.  Aboiit 
three  and  one-half  miles  north  of  Gorman  the  stone  is  exposed  in 
one  of  the  branches  of  Glade  Eun.  At  all  of  these  localities  the 
rock  is  clearly  of  fresh-water  origin  and  contains  no  fossils  except 
ostracods.  In  the  Herrington  Manor  bore-hole  the  Ferriferous  lime- 
stone was  found  with  a  thickness  of  14  inches.  Here  it  is  of  the 
marine  type,  which  is  the  usual  type  in  the  region  to  the  north  and 
west  in  Pennsylvania  and  Ohio,  and  contains  abundant  brachiopods. 

The  strata  immediately  above  the  Ferriferous  limestone  are  soft 
argillaceous  shales.  At  the  point  where  the  limestone  is  exposed  near 
Stoyer  the  shale  has  a  thickness  of  scarcely  more  than  one  foot  and 
is  overlain  by  coal.    The  section  at  this  point  is  as  follows : 


Section  at  Stotee,  Gabrett  CouNTr. 


Coal,  Middle 
Kittannin 


Coal,  Lower 
Kittannin 


Limestone,  Ferriferous 


Total   18 


The  shale  above  the  limestone  is  the  base  of  the  Kittanning  group 
and  the  two  seams  of  coal  represent  the  Middle  and  Lower  Kittanning 
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coal  of  Pennsylvania.  In  Maryland  and  the  adjacent  parts  of  West 
Virginia,  and  especially  in  the  Potomac  basin,  these  seams  are  usually 
so  near  together  that  they  constitute  practically  one  seam  and  can 
be  mined  together.  In  this  condition  they  have  been  called  the 
"  Davis  seam." 

In  the  southern  end  of  the  Georges  Creek  basin  the  section  of  the 
lower  part  of  the  Allegheny  formation  is  as  follows: 

Sexjtiox  at  Mebrill'3  Mixe,  Lxtke,  Allegaxt  County. 

Feet.  Inches. 

1.  Coal  smut  (Upper  Kittanning)    6 

2.  Thin    bedded    sandstone    with  iron 

nodules    11 

3.  Fire-clay    4  6 

4.  Shale    3 

5.  Sandstone    28 

6.  Shale    7 

j-  Coal    8"  1 

I  Bone    6"  | 

7.  Coal,  "Six-foot"  ^  Coal   20"  J-  5  3 

I  Shale    1"  I 

[  Coal   28"  J 

8.  Concealed,  shales  and  sandstones  27  6 

9.  Coal,  "  Split-six "    4 

10.  Concealed    37 

11.  Fire-clay    7 

12.  Greenish  sandy  shales    17 

13.  Sandstone  and  sandy  shales    44 

14.  Coal,  Clarion    1  10 

15.  Arenaceous  shales    14  9 

16.  Sandstone,  Homewood   

Total   212  4 


If  the  seam  which  is  locally  known  as  the  "  six-foot "  is  the  exact 
equivalent  of  the  Davis  seam  of  the  Potomac  basin,  then  the  "  spKt- 
six"  cannot  be  correlated  with  any  seam  hitherto  named  in  other 
areas.  On  the  other  hand  the  "  six-foot "  of  this  region  may  be  con- 
sidered as  the  equivalent  of  the  upper  ply  of  the  Davis  or  the  Mddle 
Kittanning,  and  then  the  "  split-six  "  can  be  readily  correlated  with 
the  Lower  Kittanning.  This  ^-iew  is  supported  by  the  fact  that 
usually  where  the  "  split-six  "  is  present  the  overlying  seam  is  thin 
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and  has  no  thick  middle  shale,  while  where  the  Davis  seam  has  its 
typical  development  with  great  thickness  of  coal  separated  by  a  thick 
middle  shale,  the  "  split-six  "  is  absent.  The  only  observed  excep- 
tion to  this  is  in  bore-hole  No.  1  at  Henry  where  two  feet  of  "  Rough 
coal  and  slate "  was  recorded  twenty  feet  under  the  Davis  seam. 
In  spite  of  this  it  may  seem  satisfactory  to  correlate  the  Davis  seam 
with  the  Middle  and  Lower  Kittanning,  the  "  six-foot "  with  the 
Middle  Kittanning  and  the  "  split-six  "  -with  the  Lower  Kittanning. 
The  "  Eongh  coal  and  slate  "  in  the  bore-hole  wonld  then  have  to 
be  left  as  a  local  sporadic  seam  Avhich  can  neither  be  correlated  nor 
locally  named. 

The  "  split-six "  seam  occurs  at  an  interval  vaiying  from  65  to 
115  feet  above  the  Clarion  coal,  and  a  short  distance  above  the  Fer- 
riferous limestone.  In  its  normal  position  with  reference  to  the  next 
higher  coal,  it  has  been  seen  at  only  one  locality  in  Garrett  county, 
which  is  on  the  south  bank  of  White  Eock  Run.  Here  it  is  24  feet 
below  the  Lower  Kittanning.  In  the  vicinity  of  "Westemport  this 
inteiwal  is  somewhat  greater  (28  feet).  The  Middle  and  Lower 
Kittanning  coals,  in  the  greater  part  of  the  Potomac  basin,  are 
separated  by  less  than  one  foot  of  shale,  and  constitute  one  work- 
able seam.  In  the  Upper  Youghiogheny  basin  the  intervening 
shale  is  usually  about  three  feet  in  thickness.  In  the  Lower  Yough- 
iogheny basin  it  varies  from  one  to  ten  feet.  In  the  Castleman 
basin  the  Kittanning  group  (and  in  fact  the  entire  Allegheny  forma- 
tion) is  known  only  from  the  bore-hole  at  Jennings  Mill.  Here  the 
liittanning  coals  are  all  thin  and  occur  within  a  total  interval  of  about 
15  feet. 

In  the  Georges  Creek  and  Potomac  basins  this  coal  is  locally  known 
as  the  "  Six-foot,"  "  Five-foot,"  or  Davis  coal.  It  was  called  by  the 
last  name  in  the  report  on  the  Geolo'gy  of  Allegany  County,  but 
is  now  known  to  be  the  equivalent  of  either  the  Lower  or  the  Lower 
and  Middle  Kittanning.  In  the  Castleman  basin  it  is  known  only  in 
the  bore-hole  at  Jennings  Mill  and  at  the  mine  owned  by  Mr.  Joel 
Bender  at  the  southern  end  of  the  basin.  Here  it  has  been  incor- 
rectly correlated  with  the  "  Beachey  "  coal  which  it  closely  resembles. 
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It  has  been  given  no  other  local  name  in  this  basin.  In  the  Upper 
Youghiogheny  basin  it  is  locally  called  the  "  Corinth  coal  "  or  "  Four- 
foot."  In  the  lower  Youghiogheny  basin  it  is  locally  known  as  the 
"  White  Rock  seam,"  and  sometimes  as  the  "  Four-foot." 

A  massive  cross-bedded  sandstone  about  25  feet  in  thickness  is 
separated  from  the  top  of  this  coal  by  an  interval  of  usually  only 
a  few  inches  of  shale.  This  sandstone  is  characterized  by  the  pres- 
ence of  abundant  brownish  mica  flakes. 

The  Upper  Kittanning  coal  occurs  at  an  interval  varying  from 
35  to  65  feet  above  the  top  of  the  Middle  Kittanning  coal.  The 
intervening  strata  are  sandstones  and  shales,  the  former  predomi- 
nating, and  of  them  the  massive  micaceous  cross-bedded  sandstone 
above  described  being  the  most  conspicuous.  This  coal  is  far  less 
persistent  than  the  Middle  and  Lower  Eattanning.  Frequently  it 
is  absent  or  represented  by  black  shale  or  a  few  coaly  streaks.  The 
best  development  of  it  is  in  the  section  above  described  at  Harrison 
(p.  115)  where  it  has  a  thickness  of  43  inches. 

The  strata  between  the  Upper  Kittanning  coal  and  the  top  of  the 
Allegheny  formation  constitute  the  Freeport  group.  The  lithologic 
characteristics  of  the  members  of  this  group  are  well  shown  in  the 
section  of  bore-hole  Xo.  5  at  Henry  (p.  114)  and  also  in  the 
following: 

Sectiox  at  Piedmont,  West  Virginia.' 

Feet. 

r  Coal   2' 

1.  Coal,  Upper  ]  gj^^jg         bone  ...1'   I   5 


Freeport..  ^ ^^^^   ^, 

2.  Concealed   10 

3.  Shale,  bluish    10 

•1.  Coal,  Lower  Freeport    2 

5.  Fire-clay    2 

6.  Concealed    10 

7.  Sandstone,  hard    2 

8.  Sandstone,  shaly    5 

9.  Shales,  sandstone  and  concealed    55 

10.  Coal,  Upper  Kittanning-   

Total   101 


'  I.  C.  White,  Bull.  U.  S.  Geol.  Survey,  No.  G5,  p.  126. 
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Section  at  Barnum,  Garkett  County. 

Feet. 

Mahoning  sandstone   

f  Bone    3"  ~| 

1.  Coal,  Upper  J  Coal   1'     7"  I 

Freeport       |  Shale    Vz"  | 

[  Coal    3"  J 

2.  Concealed    30 

3.  Flaggy  sandstone    3 

4.  Concealed    4 

5.  Sandstone    4 

6.  Concealed    20 

7.  Massive  sandstone    26 

8.  Concealed    24 

9.  Flaggy  sandstone    S 

Coal  tracing,  probably  Upper  Kit- 
tanning   

Total   121 


1% 


The  Freeport  group  where  completely  developed  contains  the 
following  members: 


Upper  Freeport  coal  1 
Upper  Freeport  limestone 


Bolivar  fire-clay 
Upper  Freeport  sandstone 
Middle  Freeport  coal 
Lovper  Freeport  coal  j 
Lower  Freeport  limestone 
Lower  Freeport  sandstone  j 


}  Freeport  group 


The  individual  beds  of  this  group  are  not  usually  very  well  exposed 
in  this  region.  The  Lower  Freeport  sandstone  is  apparently  present, 
but  is  less  conspicuous  than  another  sandstone  which  is  immediately 
under  the  Upper  Kittanning  coal.  The  Lower  Freeport  limestone 
is  apparently  represented  by  the  one  foot  of  limestone  in  bore-hole  No. 
1  at  Henry  (19  of  section  as  given  on  p.  113),  and  by  the  sixteen 
and  one-half  feet  in  bore-hole  No.  5  at  Henry  (10  of  the  section  as 
given  on  p.  114.)    It  has  not  been  seen  at  the  surface. 

The  Lower  Freeport  coal  is  often  represented  by  a  thin  seam  but 
it  is  not  at  all  persistent. 

The  Middle  Freeport  coal  is  not  present  in  Garrett  county. 
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A  short  distance  under  the  Upper  Freeport  coal  is  a  coarse  sand- 
stone, frequently  conglomeritic,  which  at  Henry  has  a  thickness  of 
about  twenty  feet,  and  which  represents  the  Upper  Freeport 
sandstone. 

The  Upper  Freeport  coal  is  practically  always  present  at  the  very 
top  of  the  Allegheny  formation.  The  areas  in  which  it  is  entirely 
absent  are  extremely  local  and  infrequent.  This  seam  has  a  very 
characteristic  section  of  which  that  at  Harrison  (p.  115)  is  an  excel- 
lent example.  So  characteristic  is  this  complexity  of  structure,  or 
division  into  benches  by  layers  of  shale  that  Dr.  I.  C.  White'  says: 

"  One  of  the  main  features  which  characterizes  this  bed  is  its  com- 
plexity, since  it  is  always  separated  into  two  or  more  benches  by 
divisions  of  slate.  This  complexity  of  structure  is  illustrated  at  the 
type  locality,  and  so  far  as  the  writer  knows  it  is  never  entirely  absent 
anywhere  in  the  Appalachian  field,  whenever  the  bed  is  thick  enough 
to  mine.  These  parting  slates  vary  in  number  and  thickness  in  differ- 
ent regions,  so  that  there  is  nothing  characteristic  about  them  over  the 
whole  field,  but  yet  in  any  particular  district  or  coal  basin  their 
number  and  position  in  the  bed  are  quite  regular." 

This  complexity  of  structure  is  apparently  not  quite  as  character- 
istic in  Gan-ett  county  as  it  is  in  other  regions,  for  sometimes  the 
shale  partings  are  quite  absent.  But  this  is  decidedly  the  exception, 
and  the  complexity  of  structure  may  be  regarded  as  characteristic. 

In  the  Georges  Creek  basin  this  seam  is  known  as  the  "  Four-foot  " 
and  sometimes  as  the  "  Three-foot."  In  the  Potomac  basin  it  is  called 
the  Three-foot  "  or  "  Thomas."  In  the  Upper  Toughiogheny  basin 
it  has  no  local  name.  In  the  Lower  Toughiogheny  basin  it  is  some- 
times called  the  "  sand  rock  vein,"  but  that  name  has  also  been  applied 
to  other  seams  in  the  region.  In  the  Castleman  basin  it  has  not  been 
opened  and  consequently  has  no  local  name.  It  will  be  described  more 
fully  in  the  chapter  on  Mineral  Resources. 

Taxonomy. — The  Allegheny  formation  was  named  and  described 
in  1840  by  H.  D.  Kogei"s,"  then  state  geologist  of  Pennsylvania, 
from  its  typical  development  along  the  Allegheny  river.  Under 

'  Bull.  U.  S.  Geol.  Survey,  No.  65,  p.  148. 
'  4th  Ann.  Rept.,  Pa.  Geol.  Survey,  p.  177. 
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this  name,  and  as  the  "  Lower  Productive  Coal  Measures "  it  was 
studied  and  mapped  in  gi-eat  detail  by  the  Second  Geological  Survey 
of  Pennsylvania.  The  several  areas  in  Garrett  county  are  the  con- 
tinuation of  the  areas  mapped  by  the  Pennsylvania  surveys.  The 
correlation '  is  based  not  only  on  this  lithologic  continuity  but  on 
the  similarity  of  local  sections  and  identity  of  sequence  of  the  mem- 
bers. 

The  formation  has  been  traced  westward  into  Ohio  by  the  Ohio 
Geological  Survey,  and  southward  into  West  Virginia.  In  these 
states  it  has  been  called  the  "  Lower  Productive  Measures."  It  con- 
stitutes the  Savage  formation  and  the  lower  part  of  the  Bayard 
formation  of  Darton  and  Taft,  and  was  thus  mapped  by  them'  in 
the  southern  part  of  Garrett  county. 

The  Conemaugh  Formation. 

Areal  Extent. — The  Conemaugh  formation  outcrops  in  twenty- 
four  separate  areas  in  Garrett  county.  Tliese  may  be  grouped  into 
five  distinct  and  separate  regions,  each  of  Avhich  contains  one  or  more 
detached  areas  of  the  Conemaugh  formation. 

The  first  of  these  regions  is  situated  in  the  Georges  Creek  valley 
and  extends  from  a  line  parallel  to  the  crest  of  Savage  Mountain  and 
about  one  mile  east  of  it  to  the  Allegany  county  boundary.  In  part 
of  this  region  the  Conemaugh  is  buried  under  younger  formations 
whose  areal  extent  will  be  described  later. 

The  second  region  is  in  the  Potomac  valley  and  contains  eight 
detached  areas  of  greatly  differing  size.  The  first  of  these  is  situated 
on  the  ridge  between  Savage  river  and  the  stream  about  two  miles 
south  of  it  which  is  known  as  Laurel  Eun.  The  second  area  is  on 
the  ridge  between  Laurel  Run  and  Polly  Run.  The  third  is  between 
Folly  Run  and  Elklick  Run.  The  fourth  is  between  Elklick  Run  and 
Threefork  Run.  The  fifth  is  on  the  hill  between  the  two  central 
prongs  of  Threefork  Run.  The  sixth  is  between  Threefork  Eun  and 
the  north  fork  of  Lostland  Run.  This  area  is  almost  cut  in  two  by 
Wolf  Den  Run.    The  seventh  area  is  between  the  two  forks  of 

'  Bull.  Geol.  Soc.  Amer.,  vol.  xiii,  1902,  pp.  215-232. 
=  U.  S.  Geol.  Sun-ey,  Geol.  Atlas,  folio  28. 
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Lostland  Run.  The  eighth  area  extends  from  the  valley  of  Lostland 
Run  to  the  southern  corner  of  the  county,  and  from  a  line  parallel 
to  the  crest  of  Backbone  Mountain  and  about  one  mile  east  of  it, 
to  or  almost  to  the  Potomac  river.  The  northern  end  of  this  area 
is  almost  detached  by  Trout  Run,  and  again  by  Laurel  Run.  Above 
Bayard  the  Potomac  flows  over  the  rocks  of  this  formation. 

The  third  region  is  in  the  Castleman  valley  and  consists  of  a  single 
oblong  area  fourteen  miles  long,  and  from  three  to  four  miles  wide. 

The  fourth  region  is  in  the  upper  part  of  the  Youghiogheny  valley 
above  Deep  and  Muddy  creeks,  and  contains  twelve  small  detached 
areas.  The  largest  of  these  extends  from  the  valley  of  Deep  Creek 
on  the  north  to  Miller  Run  on  the  south  and  lies  on  the  east  side 
of  the  Youghiogheny  river  except  at  its  southern  extremity.  The 
next  largest  area  extends  along  the  north  side  of  the  Baltimore  and 
Ohio  Railroad  from  a  point  about  one  mile  west  of  the  Youghiogheny 
river  to  a  point  about  one  mile  east  of  Hutton  where  it  crosses  the 
railroad  and  covers  a  small  tract  on  the  south  side.  The  third  in 
areal  extent  lies  on  the  west  side  of  the  Youghiogheny  river  oppo- 
site the  first-mentioned,  extending  from  near  the  mouth  of  Herring- 
ton  Run  to  a  point  about  one  mile  above  Swallow  Falls.  There  are 
nine  smaller  areas  situated  near  these  three. 

The  fifth  region  is  in  the  lower  part  of  the  Youghiogheny  valley 
below  "White  Rock  Run.  It  includes  two  areas,  a  large  and  a  small 
one.  The  larger  one  covers  the  greater  part  of  the  area  north  of  the 
valley  of  White  Rock  Run  and  west  of  the  Youghiogheny  river 
(except  the  valley  of  Peik  Run  in  the  northwest  corner  of  the  county) 
and  extends  east  of  the  Youghiogheny  from  a  point  one  and  one-half 
miles  above  Priendsville  to  the  Pennsylvania  line.  The  eastern 
boundary  of  this  area  is  roughly  parallel  to  the  crest  of  "Winding 
Ridge  and  about  one  and  three-fourth  miles  west  of  it  from  Priends- 
ville to  the  Pennsylvania  line.  Just  west  of  the  mouth  of  "White 
Rock  Run  is  a  detached  oval  area  about  one  mile  long  and  half  a  mile 
wide. 

LiTHOLOGic  Description. — The  Conemaugh  fonnation  consists  of 
a  very  complex  series  of  sandstones,  shales,  limestones,  and  coal  seams, 
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whose  total  thickness  varies  from  575  to  720  feet.  The  usual  thick- 
ness is  about  600  feet.  The  following  sections  are  typical  of  the 
formation. 

Section  of  Conemaugh  Formation  at  Barton,  Allegany  Coltnty.' 

Feet.  Inches. 

1.  Coal,  Pittsburg   

2.  Concealed,  shale  toward  the  base  41 

3.  Gray  shales    8 

4.  Concealed    18  6 

5.  Black  bituminous  shale    2 

6.  Yellowish  shales  with  iron-band  mark- 

ings   26  9 

7.  Concealed,  with  sandstone  near  base.  29 

8.  Arenaceous  shales  and  thin  bedded 

sandstones    8 

9.  Concealed    10  6 

r  Coal   9"  -i 

Shale    ....  2" 
Coal    3"  I 


10.  Coal,  Franklin  ^ 


]  Bituminous  ^ 
shales  ..12" 

Coal    8"  I 

Shale   24"  | 

[  Coal   24"+  J 

11.  Ferruginous  shales    4  3 

12.  Concealed    26  9 

13.  Dark  gray  shales    20  9 

14.  Coarse  sandy  shales    10  6 

15.  Massive  gray  cross-bedded  sandstone.    9  9 

16.  Concealed    94  9 

17.  Brownish-gray  massive  sandstone  ...    7  9 

18.  Concealed    84  6 

Bone    4"  -j 

Coal   28"  I  3 

[  Coal  and  shale  . .  4"  j 

20.  Concealed    77 

21.  Sandy  shale    15 

22.  Coal,  Masontown    1  7 

23.  Sandy  shale    3  5 

24.  Shale    12 

25.  Sandstone    28 

26.  Shale    8 

27.  Sandstone    33  6 

28.  Shale    3  6 

29.  Coal,  Upper  Freeport   

Total   594  7 


19.  Coal,  Bakers- 
town   


'  1  to  20  of  this  section  was  measured  at  Swanton  plane,  and  21  to  29 
obtained  from  the  American  Coal  Go's,  bore-hole  at  Barton. 
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Section  of  Conemaugh  Fokmation  near  Blaine,  Gaebett  Cotjnty.' 

Feet.  Inches. 

1.  Coal,  Pittsburg-   

2.  Concealed   180  ± 

3.  Sandstone    3 

4.  Concealed   108 

5.  Sandstone    2 

6.  Concealed    60 

7.  Sandj^  shales    4 

fCoal   1'     2"  ] 

2 


8.  Coal,  Bakerstown- 


I  Shale  . . . 


Coal 


11.  Coal 


10 


1"  I 

....    5-  y 

\^  Bone    ...       4"  J 

9.  Concealed   .  ..    26 

10.  Shale    C 

Coal    4 

Shale   1'  6 

^  Coal    3 

12.  Concealed   

13.  Black  shales   

14.  Fossiliferoiis  disintegrated  limestone 

Lower  Cambridg-e 

15.  Black  shales 

rCoal   ..1'  2" 

16.  Coal,  Masontown  .  J  Bone  . .  1 

I  Coal    . .  6" 

17.  Concealed 

18.  Flaggy  sandstone 

19.  Sandy  shales    5 

20.  Coal,  Upper  Freeport   


Total 


..571± 


Section  of  Conemaugh  Formation  in  Castleman  Valley,  Gareett 
County.* 

Feet.  Inches. 

1.  Probable  position  of  Pittsburg  coal. 


2.  Strata  eroded  to  top  of  hill    15  ± 

3.  Shale    8 

4.  Sandstone    6 

5.  Shale    26 

6.  Coal    6 


^  Nos.  1-6  measured  on  hillside  below  (W.  of)  Elkgarden;  Xos.  7-20,  one 
mile  north  of  Blaine. 

-  Nos.  1  to  23,  measured  on  north  end  of  Eidg-leys  Hill;  24  to  34,  in  rail- 
road cut  one  mile  south  of  the  National  Eoad;  35  to  60,  from  a  bore-hole  at 
Jennings  Mill. 
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Feet.  Inches. 

7.  Shale    4  6 

8.  Concealed    36 

9.  Yellow  shale    5 

10.  Concealed    12 

11.  Sandy  shales    6 

12.  Sandstone    1 

13.  Black  shale    17 

14.  Coal    11 

15.  Shale    2 

16.  Limestone    3 

17.  Concealed   134 

18.  Sandstone    41 

19.  Black  fissile  shale    10 

C  Black  limestone  .  9"  ") 

20.  Limestone    1  shaly  fossiliferous  4 


21.  Coal,  Friendsville    1  9 

22.  Gray  shaly  limestone    4 

23.  Concealed    72 

24.  Sandy  shale    40 

fCoal,  bony  .  .24"  -\ 

Shale                 3"  (.  3  2 

Coal   11"  3 

26.  Shale    2 

27.  Limestone    3 

28.  Shale    6 

29.  Limestone    1 

30.  Shale    11 

31.  Limestone    8 

32.  Black  shale    26 

33.  Coal,  Bakerstown    2  4 

34.  Gray  shale    7  6 

35.  Concealed    39 

36.  Green  shale    8  2 

37.  Eed  shale    4  2 

38.  Green  shale    4  9 

39.  Eed  shale    13  4. 

40.  Green  shale    1  2 

41.  Eed  shale    2  8 

42.  Gray  shale    7 

43.  Gray  shaly  sandstone    8 

44.  Gray  sandstone    11  0 

45.  Dark  shale    3 

46.  Gray  sandstone    3 

47.  Black  shale    4 

48.  Fossiliferous  limestone.  Lower  Cam- 

bridge   3 

49.  Black  shale    7  7 

9 


THE  GEOLOGY  OF  GARRETT  COUNTY 


Feet.  Inches. 


50.  Coal,  Masontown  . .  j  g^^g  3"  |  ^ 

51.  Black  shale    1 

52.  Gray  shale    20  3 

53.  Green  shale    5  4 

54.  Gray  shale    4  9 

55.  Green  shale    4  10 

56.  Gray  shale    3  2 

57.  Fine    grained    greenish-gray  sand- 

stone   24 

58.  Gray  shale    2 

59.  Fine  grained  shaly  sandstone    17 

60.  Coarse  sandstone    9 

61.  Greenish  and  grayish  shale    G  1 

Total   718  10 


Section  of  Co^^:MAUGH  Formation,  One-half  IIile  Nobthwest  of 
Friendsvllle,  Garrett  County. 

Feet.  Inches. 

1.  Probable  position  of  Pittsburg  coal. 


2.  Strata  removed  bj'  erosion    10  ± 

3.  Concealed    62 

r  Coal    ..        6"  ^ 

4.  Coal,  Little  j  Shale   .        2"  | 

Pittsburg   ^  Coal    . .  1'     5"    J>  3  8 

I  Shale  .  1"  I 
1,  Coal    .  .1'     6"  J 

5.  Limestone    1  ± 

0.  Concealed    6 

7.  Flaggy  sandstone    26 

8.  Concealed,  and  massive  conglomeritic 

sandstone    50 

9.  Fine  grained  sandstone    8 

10.  Shale    2 

{Limestone  .  .2'     6"  ) 
Shale   1'  7 
Limestone  ..3'  6") 

12.  Shale    1 

13.  Concealed    15 

14.  Shale    5 

15.  Concealed    18 

16.  Sandstone  and  shale   15 

17.  Fine-bedded  sandstone    21 

IS.  ^Massive   conglomerate    9 

10.  Shaly,  cross-bedded  sandstone    18 

20.  Coal,  Elklick    6 
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Feet.  Inches. 

21.  Gray  calcareous  shale    3 

22.  Massive  sandstone    20 

23.  Shaly    limestone    and  fossiliferous 

shale,  Ames  limestone    10 

24.  Coal,  Friendsville    1  3 

25.  Yellow  shale    5 

26.  Fine-grained      cross-bedded  sand- 

stone   30 

27.  Gray  shale    1 

38.  Concealed    31 

29.  Sandy  fossiliferous  shales    4 

30.  Yellow  shales  and  concealed    15 

31.  Black  shale    2 

32.  Coal,  Bakerstown    1  (i 

33.  Shale  and  sandstone    36 

34.  Red  shale    2 

35.  Limestone    2 

36.  Eed  and  green  shales    7 

37.  Sandy  shales    10 

38.  Limestone    1 

39.  Sandy  shales    27 

40.  Black  fossiliferous  shales    5 

41.  Limestone,  Lower  Cambridge    6 

42.  Black  shale    5 

43.  Coal,  Masontown    1  9 

44.  Concealed    80 

45.  Black  shale  with  coal  smut  on  top..  6 

C  Bone    .  7"  1 

40.  Coal,  Mahoning    J  Shale  .0"  I  1  10 

[  Coal   . .9"  J 

47.  Black  shale    10 

48.  Sandstone    4 

49.  Shale    4 

50.  Concealed    25  ± 

51.  Approximate  position  of  Upper  Free- 

port  Coal   

Total   635  4 


The  characteristic  members  of  the  Conemangh  formation  are  as 
follows: 

Lower  Pittsburg  limestone. 
Little  Pittsburg  coal. 
Connellsville  sandstone. 
Little  Clarksburg  or  Franklin  coal. 
Clarksburg  limestone. 
Morgantown  sandstone. 
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Elklick  coal. 
Ames  limestone. 

Friendsville  or  "  Crinoidal  "  coal. 

Saltsburg  sandstone. 

Bakerstown  coal. 

Upper  Camhridg-e  limestone. 

Buffalo  sandstone. 

Lower  Cambridge  limestone. 

Mahoning  coal. 

Upper  Mahoning  sandstone. 

Mahoning  coal. 

iMalioning  limestone. 

Lower  Mahoning  sandstone. 

The  Mahoning  sandstone  does  not  show  as  prominently  in  sections 
in  Garrett  county  as  it  has  been  reported  as  doing  in  other  regions. 
But  even  here  it  is  a  very  important  rock  because  of  the  influence 
that  it  has  upon  the  topography.  It  has  been  the  direct  means  of 
preserving  large  areas  of  the  Upper  Freeport  coal  from  erosion  and 
is  of  great  value  as  an  aid  in  locating  the  position  of  that  coal. 

This  rock  has  exerted  the  most  striking  influence  upon  the  topog- 
raphy in  the  Castleman  basin,  where  there  is  within  the  outer  rim 
of  Pottsville  conglomerate  an  inner  rim  of  Mahoning  sandstone.  This 
rim  is  best  shown  on  the  eastern  side  of  the  basin  where  it  includes 
Chestnut  Eidge,  Salt  Block  Mountain  and  Maynardier  Eidge.  In 
the  Lower  Youghiogheny  basin  it  forms  the  spurs  of  Winding  Ridge 
which  come  down  to  Friendsville  on  either  side  of  Bear  Creek.  The 
rock  is  well  exposed  in  the  bed  of  Bear  Creek  immediately  above  the 
covered  bridge  at  Friendsville  and  on  the  road  from  Friendsville  to 
Elder.  In  the  northwest  comer  of  the  county  it  holds  up  a  very 
prominent  ridge  of  which  Sickle  Hill  and  Division  Ridge  are  parts 
and  outcrops  in  the  beds  of  Buffalo  Run  and  Laurel  Run.  It  holds 
up  a  number  of  prominent  knobs  in  the  southern  end  of  the  basin. 
From  a  short  distance  above  Friendsville  to  below  Selbysport  and 
perhaps  as  far  as  the  Pennsylvania  line  the  Youghiogheny  river  is 
flowing  along  the  upper  surface  of  this  rock,  and  to  this  fact  is  due 
the  flatness  of  the  valley  bottom.  In  the  Upper  Youghiogheny  basin 
this  is  the  surface  rock  over  wide  areas,  especially  along  the  line  of 
the  Baltimore  and  Ohio  railroad  between  Hutton  and  Offutt's  saw- 
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mill,  and  on  either  side  of  Herrington  Creek.  The  western  bank  of 
the  Yonghiogheny  between  the  mouth  of  Chisholm  Eun  and  Miller 
Eun  is  capped  for  long  distances  by  this  rock.  There  is  an  excel- 
lent exposures  on  the  east  bank  of  the  river  about  one  mile  above  Oak 
Shoals.  In  the  Potomac  and  Georges  Creek  basins  the  rock  is  less 
prominent  but  nevertheless  holds  up  a  number  of  hills  along  its  west- 
ern outcrop  and  fonns  numerous  bluffs  in  the  valley  of  the  Potomac. 

The  Mahoning  sandstone  is  usually  complex,  consisting  of  two 
prominent  sandstones  with  a  shale  interval  between  them.  This  shale 
interval  usually  contains  a  thin  coal  and  sometimes  a  limestone.  The 
following  section  was  obtained  from  a  drill-hole  near  Fairfax,  West 
Virginia.' 

Section  in  Drill-hole  neae  Fairfax,  W.  Va. 


Feet. 

be    ["  Sandstone,  massive    25 

■g    I  Concealer!    9 

^  ^    .j  Sandstone,  soft    1 

ft  I     I  Clay,  yellow    6 

^        [  Sandstone    20 

Limestone,  Mahoning    20 

[■  Soft  shale    1 

'a    I  Hard  shale    9 

.§    I  Soft  shale    1 

^  ^    ]  Slate,  lig-ht  blue    10 

I        I  Slate,  dark    19 

^           Sandstone    2 

Coal,  Upper  Freeport   

Total   103 


This  is  the  only  record  of  the  occurrence  of  the  Mahoning  lime- 
stone in  this  region,  but  the  Johnstown  iron  ore  which  frequently 
replaces  it  in  Pennsylvania  has  been  observed  in  the  Castleman 
valley.  The  position  of  the  Mahoning  coal  is  well  shown  in  the 
following  section: 

•  I.  C.  White,  Bull.  U.  S.  Geol.  Survey,  No.  85,  p.  82. 
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Section  of  Bore-hole  ox  Laurel  Rux  xear  Dobbin,  Garbett  County. 

Feet.  Inches. 

1.  Strata  from  surface   242  4 

2.  Upper        (  Gray  sandstone  . .  7'  .5" 
Mahoning  )  Shale   10'  8" 


18  1 


f  Shale  and  bone..T"  ) 

3.  Coal,  Mahoning     ^^^^  6"  |  ''^ 

f  Shale    1'  2"'] 

4.  Lower  I  Shale  and  sandstone  ..55'     9"  I 
Mahoning"^!  Sandstone    3'  1" 

^  Shale  and  sandstone  . .  2'  j 

The  Mahoning  coal  is  frequently  present  in  the  Potomac  basin.  In 
the  Lower  Youghiogheny  basin  it  is  thicker  and  more  persistent  than 
elsewhere  in  Garrett  county  and  has  been  mined  for  local  use. 

Of  the  two  divisions  of  the  sandstone  the  lower  is  the  more  promi- 
nent and  is  practically  always  present,  while  the  upper  is  frequently 
absent  or  replaced  by  shale. 

The  strata  immediately  overlying  the  Mahoning  sandstone,  or  the 
shale  which  replaces  the  upper  Mahoning,  consist  of  from  15  to  25 
feet  of  very  argillaceous  shales. 

The  Masontown  coal  which  overlies  these  shales  is  one  of  the 
most  persistent  and  characteristic  strata  in  the  entire  Coal  Measures. 
It  has  been  observed  at  various  localities  in  each  coal  basin  except 
in  the  Upper  Youghiogheny  basin,  where  it  has  been  almost  entirely 
removed  by  erosion. 

Overlying  the  Masontown  coal  is  a  bed  of  fissile  black  shale  from 
5  to  8  feet  thick  which  is  in  turn  overlain  by  the  lower  Cambridge 
limestone.  This  limestone  is  of  distinctly  marine  origin  and  is  filled 
with  marine  fossils.  It  varies  in  thickness  from  6  inches  to  3  feet. 
Considering  the  extreme  thinness  of  this  stratum,  its  persistence  is 
remarkable.  In  not  a  single  instance  has  the  position  of  this  bed 
and  of  the  underlying  Masontown  coal  been  exposed  without  both 
the  limestone  and  the  coal  being  present.  Above  the  limestone  is  a 
series  of  black  shales  which  carry  the  same  marine  fauna.  These 
become  more  sandy  above  and  finally  grade  into  a  fairly  persistent 
and  massive  sandstone  which  is  the  equivalent  of  the  Buffalo  sand- 
stone described  by  Professor  "White  from  Butler  county,  Pa.' 

'  Second  Geol.  Survey.  Pa.,  Q,  p.  33. 
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Above  the  Buffalo  sandstone  is  a  succession  of  strata  which  have  as 
yet  been  seen  only  in  the  river-bluff  north  of  Friends^'ille  and  which 
are  recorded  as  jSTos.  34  to  38  of  that  section  (see  p.  3  31).  The 
lowest  of  these  strata  is  a  very  hard  limestone  one  foot  in  thickness 
and  carrying  marine  fossils.  This  is  overlain  by  ten  feet  of  sandy 
shales,  which  are  in  turn  succeeded  by  seven  feet  of  argillaceous 
shales  which  are  green  toward  the  base  but  become  red  toward  the 
top.  Above  these  red  shales  is  a  stratum  two  feet  thick  of  limestone 
with  marine  fossils.  This  limestone  weathers  deeply  but  irregu- 
larly to  a  yellow  ocherous  mass,  but  is  hard  and  almost  black  where 
fresh.  This  is  overlain  by  another  bed  of  red  shales  at  least  two 
feet  in  thickness.  These  two  limestones  with  the  seventeen  feet  of 
shales  probably  represent  the  Upper  Cambridge  limestone.  In  the 
bore-hole  at  Jennings  Mill  this  interval  is  represented  by  a  series 
of  alternating  red  and  green  shales. 

These  beds  are  succeeded  by  about  35  feet  of  shales  and  sandstones, 
the  latter  predominating.  Then  comes  a  coal  seam  of  great  persist- 
ence and  considerable  value.  This  is  the  Bakerstown  coal  of  Penn- 
sylvania, or,  as  it  was  called  in  The  Geology  of  Allegany  County, 
the  Barton  coal.*  One  mile  north  of  Blaine  a  very  thin  seam  has 
been  opened  thirty-two  feet  below  the  Bakerstown.  This  has  not 
been  seen  elsewhere. 

In  the  Potomac  and  Georges  Creek  valleys  the  Bakerstown  coal 
is  locally  known  as  the  "  Four-foot "  and  sometimes  as  the  ^'  Three- 
foot."  In  the  Castleman  basin  it  is  locally  known  as  the  Honey- 
comb." There  is  another  seam  in  the  Castleman  basin  which  is 
locally  known  as  the  "  Beachey  seam  "  or  "  Four-foot,"  which  may 
be  a  local  development  of  the  "  Honeycomb  "  or  Bakerstown,  or  may 
belong  as  much  as  sixty  feet  below  that  seam.  It  is  however  more 
than  eighty  feet  above  the  Masontown  coal.  The  various  possibili- 
ties in  regard  to  the  actual  local  position  of  this  coal  mil  be  dis- 
cussed in  the  chapter  dealing  with  Mineral  Resources.    In  regard 

'This  is  not  the  Barton  coal  of  Professor  Stevenson  as  described  in 
Keport  KK  of  the  Pennsylvania  Geological  Survey  (pp.  67,  68). 
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to  its  correlation  it  may  be  said  that  if  it  is  not  a  local  phase  of  the 
Bakerstown  it  has  no  equivalent  in  the  other  coal-basins  of  Mary- 
land. In  the  Salisbury  basin  of  Pennsylvania,  of  which  the  Castle- 
man  basin  is  the  southern  continuation,  there  are  three  coal-seams 
between  the  Bakerstown  and  the  Masontown '  which  have  no  recog- 
nized equivalent  elsewhere.  The  "  Beachey  "  seam  is  probably  one 
of  these,  but  there  is  no  positive  evidence  as  to  which  it  is.  It  is 
here  named  the  Grantsville  coal,  from  its  typical  development  near 
the  town  of  that  name.  It  is  mined  by  Aaron  Beachey  about  one 
mile  west  of  Grantsville. 

The  strata  immediately  overlying  the  Bakerstown  coal  are  well 
exposed  in  the  Castleman  valley  in  the  railroad  cut  one  mile  south 
of  the  National  Eoad.  This  section  is  part  (Xos.  24  to  34)  of  the 
complete  Conemaugh  section  given  on  p.  129.  The  coal  seam  40 
feet  above  the  Bakerstown  and  the  limestones  underlying  it  have 
not  been  recognized  in  Maryland  outside  of  this  basin,  but  the  coal 
at  least  appears  to  be  very  constant  within  the  basin.  The  name 
Maynardier  coal  is  here  given  it  from  its  development  at  the  west 
end  of  Maynardier  Eidge.  Keither  the  coal  nor  the  limestone  can 
be  correlated  with  any  members  of  the  Conemaugh  hitherto  described 
from  other  regions.  In  other  basins  this  interval  is  generally  con- 
cealed or  only  poorly  exposed. 

In  the  river-bluff  northwest  of  Friendsville  there  are  good  expo- 
sures of  a  fine-grained  cross-bedded  sandstone  about  30  feet  thick 
which  occupies  the  interval  of  from  50  to  80  feet  above  the  Bakersr 
town  coal.  This  is  apparently  the  equivalent  of  the  Saltsburg  sand- 
stone, described  by  Professor  Stevenson,'  from  Saltsburg,  Indiana 
county.  Pa. 

The  Saltsburg  sandstone  is  overlain  by  a  bed  of  shale,  never  more 
than  ten  feet  thick,  above  which  is  the  thin  but  very  characteristic 
and  persistent  Friendsville  coal. 

The  Friendsville  coal,  here  called  by  that  name  for  the  first  time, 

^I.  C.  White,  BuU.  U.  S.  Geol.  Survey,  No.  65,  p.  76. 
'  2nd  Geol.  Survey,  Pa.,  KKK,  p.  22. 
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is  the  equivalent  of  the  "  crinoidal  "  coal  of  the  Pennsylvania  reports 
and  of  "  coal  8b  "  or  the  "  crinoidal  "  coal  of  the  Ohio  reports.  It 
has  apparently  never  been  given  a  locality  name.'  This  seam  is  well 
developed  in  the  vicinity  of  Friendsville,  where  it  is  exposed  in  the 
bank  of  the  Youghiogheny  river  one-half  mile  north  of  the  town 
at  an  elevation  of  250  feet  above  the  river,  and  opened  at  several 
small  mines  west  and  southwest  of  the  town.  It  has  been  mined  at 
many  places  in  the  Castleman  valley  where  it  is  locally  known  as  the 

Fossil "  coal.  About  one  mile  west  of  Mo'unt  Savage,  Allegany 
county,  it  has  been  opened  and  mined  where  it  has  a  thickness  of 
28  inches.  A  mine  near  this  was  visited  in  1842  by  Charles  Lyell, 
who  listed  the  fossils  in  its  roof. 

The  Ames  or  "  crinoidal "  limestone  immediately  overlies  the 
Friendsville  coal.  This  limestone  apparently  is  always  either  present 
or  is  represented  by  a  bed  of  calcareous  shale.  Both  the  limestone 
and  the  shale  carry  abundant  marine  fossils.  The  relations  of  the 
coal  and  limestone  are  well  shown  in  the  following  sections : 

Section  at  David  Hebbing's  Mine,  One  Mile  Southwest  of  Fbiendsville, 


Gaebett  Ck)UNTY.  Feet. 

Black  and  gray  shales   6 

Fossiliferous  calcareous  shales   1 

Fossiliferous  limestone  (Ames)   3 

Coal  (Friendsville)   li/a 

Section  One-half  Mile  Noethwest  of  Geantsville,  Gaeebtt  County. 

Feet. 

Massive  sandstone   15 

Concealed   41 

Black  shales   10 

Fossiliferous  limestone  (Ames)    1 

Coal  (Friendsville)    li/a 

Limestone    4 

Shale    1 


*  In  Bulletin  65,  U.  S.  Geological  Survey  (pp.  65,  91),  Dr.  I.  C.  White  sug- 
gests that  the  Piatt  coal  of  the  Somerset  basin  in  Pennsylvania  may  be  the 
equivalent  of  the  "  crinoidal  "  coal.  This  correlation  does  not  seem  to  be 
sustained,  and  even  if  this  seam  is  the  "  Piatt,"  that  name  is  objectionable 
as  it  is  probably  a  personal  rather  than  a  locality  name.  Hence  a  new 
name  is  proposed. 
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The  limestone  below  the  coal  is  frequently  present.  It  is  No.  22 
of  the  Castleman  valley  section  (p.  129).  The  interval  above  the 
Ames  limestone  is  not  well  exposed.  In  the  bluff  northwest  of 
Friendsville  there  is  a  thin  coal  about  40  feet  above  the  Ames  lime- 
stone, and  the  interval  between  them  consists  principally  of  sand- 
stones. This  thin  coal  is  probably  the  equivalent  of  the  Elklick 
coal.  In  Garrett  county  it  seems  to  be  quite  irregular  in  its  occur- 
rence and  always  very  thin. 

Immediately  overlying  the  Elklick  coal  is  a  very  massive,  persist- 
ent and  characteristic  sandstone,  which  is  the  equivalent  of  the 
Morgantown  sandstone  of  West  Virginia.  It  is  well  exposed  in  an 
old  quarry  in  the  western  outskirts  of  Grantsville,  on  numerous  hUls 
to  the  southwest  along  the  axis  of  this  syncline,  in  the  bluffs  of  the 
Youghiogheny  below  Friendsville,  on  the  higher  hill-tops  in  the 
Potomac  valley,  and  at  numerous  places  in  the  Georges  Creek  valley. 
The  thickness  varies  from  25  to  50  feet.  Toward  the  base  it  is  usually 
conglomeritic,  but  it  becomes  finer  toward  the  top  and  finally  grades 
into  shale. 

An  important  limestone,  which  is  the  equivalent  of  the  Clarks- 
burg limestone  of  West  Virginia,  occurs  about  40  feet  above  the 
top  of  the  Morgantown  sandstone.  The  occurrence  of  this  limestone 
in  Allegany  county  (near  Mount  Savage)  was  described  in  The  Geol- 
ogy of  Allegany  County,  p.  119.  It  is  well  exposed  in  Mr.  Eum- 
baugh's  quarry  one  mile  northwest  of  Friendsville;  and  is  probably 
the  limestone  (No.  16)  in  the  Castleman  valley  section  (p.  129) 
which  is  exposed  one-half  mile  northeast  of  Bevansville.  This  lime- 
stone, which  usually  has  a  thickness  of  about  seven  feet,  differs  from 
the  Cambridge  and  Ames  limestones  in  lacking  the  marine  faunas, 
having  no  fossils  except  ostracods  and  fish.  Its  fauna  and  its  litho- 
logic  character  give  it  a  very  distinctive  and  characteristic  appearance. 

A  coal-seam,  which  is  known  in  the  Georges  Creek  basin  as  the 
Franklin  or  "  Dirty-nine-foot,"  and  in  West  Virginia  as  the  Little 
Clarksburg,  overlies  the  Clarksburg  limestone.  This  coal  is  very 
variable  in  thickness  and  quality,  especially  in  Garrett  county,  and 
is  occasionally  absent. 
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The  very  massive  conglomeritic  Connellsville  sandstone  occurs  a 
short  distance  above  the  Franklin  coal.  J^o  sections  have  been 
observed  which  give  the  full  thickness  of  the  sandstone,  but  the 
marked  influence  upon  the  topography  and  the  amount  and  char- 
acter of  the  talus  derived  from  it  indicate  a  thickness  of  probably 
fifty  feet.  It  is  this  sandstone  which  holds  up  the  bench  which  is 
always  below  the  Pittsburg  coal.  This  bench  and  the  immense 
amount  of  talus  which  surrounds  it  are  very  strikingly  developed  in 
the  Georges  Creek  basin.  The  hill  northwest  of  Shaw,  from  just 
below  the  top  of  the  old  gravity-plane  to  Mt.  Zion  Church,  is  capped 
by  this  sandstone,  as  is  also  the  hill  one  mile  northwest  of  Blaine 
and  several  other  hills  in  the  Potomac  valley.  The  broad  flat  plateau 
between  Crab  Pun  and  Niverton  is  held  up  by  this  sandstone,  and 
the  summit  of  Ridgley  Hill  is  probably  capped  by  it.  In  the  Yough- 
iogheny  basin  the  great  flat  plateau  which  overlooks  the  valley  on 
the  western  side  of  the  river  from  Friendsville  to  the  Pennsylvania 
line  is  determined  by  the  presence  of  this  sandstone  which  outcrops 
along  the  top  of  the  bluff  and  whose  talus  conceals  much  of  the 
underlying  beds. 

The  Connellsville  sandstone  is  overlain  by  a  group  of  rocks  of 
slight  resistance,  which  consequently  yield  few  good  sections.  The 
predominating  rock  is  shale  and  accompanying  the  shale  is  at  least 
one  seam  of  coal  and  one  of  limestone.  In  some  regions  there  are 
two  of  each.  The  relations  of  the  strata  are  shown  in  the  following 
sections : 

Section  One-half  Mile  Northwest  of  Gise,  Garrett  County. 


Feet. 


Inches. 


Sandy  shale 
Shale   


10 


Coal,  Little  Pittsburg- 


3 


Shale 


1 


3 


Limestone,  Lcwer  Pittsburg- 

Concealed,  mostly  shale   

Sandstone,  ("onnellsville  .... 


,20± 


3 


Total 


39 


6 
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Section  near  Fairfax  Knob,  West  Virginia.* 


Feet. 


Inches. 


1.  Pittsburg  coal   

2.  Shales  and  concealed 


8; 


i5 


j-  Coal   ..2'  9"  1 

3.  Coal,  Little  Pittsburg  J  Shale   .0'  6"  I  3 

[  Coal    .  .0'  6"  J 

4.  Shales    40 

[  Coal,  slaty  0'  10"  "I 

5.  Coal,  Second     J  Coal   1'  5" 

Little  Pittsburg  I  Slate   1'  0"  [  * 


9 


3 


Coal 


Total 


133 


The  strata  from  the  upper  Little  Pittsburg  coal  to  the  top  of  the 
formation  consist  of  shales  and  have  a  thickness  varying  from  thirty- 
five  to  ninety  feet. 

Taxonomy. — The  Conemaugh  formation  is  the  same  as  the  forma- 
tion mapped  by  that  name  and  as  the  "  Lower  Barren  Coal  Measures  " 
by  the  Pennsylvania  Geological  Surveys.  The  correlation  is  based 
upon  the  continuity  of  the  belts  in  the  northern  part  of  Garrett 
county  with  those  mapped  in  the  adjacent  part  of  Pennsylvania,  on 
the  similarity  of  sequence  of  the  individual  beds  with  those  of  the 
type  region  on  the  Conemaugh  river,  and  on  the  presence  of  identical 
faunas  in  the  Ames  and  Cambridge  limestones.  The  formation  is 
clearly  defined  here,  as  in  Pennsylvania,  between  the  Upper  Freeport 
coal  below  and  the  Pittsburg  coal  above. 

The  formation  is  identical  with  that  mapped  in  Ohio  and  "West 
Virginia  as  the  "  Lower  Barren  Measures."  In  both  of  these  states 
as  in  the  western  part  of  Pennsylvania  the  faunas  of  the  Ames  and 
Cambridge  limestones  have  been  followed  as  horizon  markers  of  the 
greatest  value  in  correlation. 

The  Fairfax  and  the  upper  part  of  the  Bayard  formation  of  Darton 
and  Taft  are  identical  with  this  formation. 


Areal  Extent. — The  Monongahela  formation  occupies  twelve 
small  areas  in  Garrett  county.  Eleven  of  these  are  in  the  Georges 
Creek  basin,  and  five  of  them  extend  over  into  Allegany  county. 


The  Monongahela  Formation. 


'  I.  C.  White,  Bull.  U.  S.  Geol.  Survey,  Xo.  65,  p.  82. 
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The  most  northerly  extends  into  the  county  from  the  east  on  the 
ridge  between  Staub  Eun  and  Midlothian  for  a  distance  of  a  few 
rods.  The  second  is  on  the  ridge  between  Staub  Run  and  Wrights 
Eun.  The  third  is  on  the  hill  between  Wrights  Eun  and  Koontz 
Eun.  These  three  are  all  part  of  the  largest  Monongahela  area  of 
Allegany  county.  The  fourth  is  on  Detmold  Hill.  The  fifth  is  the 
Pekall  area  on  the  ridge  between  Laurel  Eun  and  Bartlett  Eun.  The 
sixth  is  an  oval  knob  about  650  feet  in  greatest  diameter  between 
the  forks  of  Bartlett  Eun.  The  seventh  is  the  Swanton  area  to  the 
west  of  Barton.  The  eighth  is  the  Phoenix  area  north  of  Franklin. 
The  ninth  is  a  small  oval  area  about  one-quarter  of  a  mile  west  of 
the  Phoenix  area.  The  tenth  is  an  oval  slightly  larger  than  the 
last  and  about  one-half  mile  southwest  of  it.  The  eleventh  is  on 
Franklin  Hill.  The  twelfth  is  in  the  Potomac  basin,  on  the  hill 
one  and  one-half  miles  northwest  of  Shaw.  A  thirteenth  area  lies  in 
close  proximity  to  the  border  of  Garrett  county  on  the  summit  of 
Fairfax  Knob. 

LiTHOLOGic  Description. — The  Monongahela  formation  consists  of 
a  series  of  sandstones,  shales,  limestones  and  coal-seams  having  a  total 
thickness  of  about  260  feet.  The  following  sections  show  the  general 
character  of  the  strata: 

Section  of  Monongahela  Poemation  at  Koontz,  near  the  Allegany 
CoTJNTr  Bound AEY 

["  Coal    ...3'     4"  1    Kfft.  Inches. 

y  I 


Shale 


.0' 

1.  Coal,  Waynesburg-  j  Coal  ..0' 
or  Koontz  ' 


8«  I 


Bone  . .  0' 
i  Shale  .1' 
[  Coal    .  .2'     0"  ^ 

2.  Concealed   106 

3.  Coal,  Upper  Sewicklej'  or  Tyson   3 

4.  Concealed   107 

5.  Shale    2 

I"  Coal,  wild  . .  .0'  11"  ^ 
Shale   0'  10" 


6.  Coal,  Pittsburg- 
or  Elkg-arden 


Coal,  top   1' 

Coal,  breast  .7' 

]  Shale   

I  Coal   

I  Shale   

[  Coal,  bottom  .2' 


I 

\  13 
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Sections  of  this  formation  are  so  poor  and  incomplete  that  it  will 
be  necessary  to  quote,  with  slight  modifications,  the  following  Alle- 
gany county  section  in  order  to  describe  the  formation  in  detail. 

Section  of  Monongahela  Formation  in  Pumping  Shaft,  Two  Miles  South 
OF  Fhostburg,  Allegany  County. 


Feet.  Incbes. 

1.  Coal,  Waynesburg  or  Koontz    1  10 

2.  Concealed    20 

3.  Limestone,  Wajnesburg    5  7 

4.  Silicious  fire-clay    3  11 

5.  Sandstone    10 

6.  Shale    4  10 

7.  Sandstone    1  8 

8.  Shale    20 

9.  Coal,  Uniontown    5 

10.  Shale    5  8 

11.  Sandstone,   Se-nickley    14  2 

12.  Shale    38 

13.  Coal,  Upper  r  Coal   ..0'     10"  "j 

Sewickley    }  Shale   .3'      0"  I   5  6 

or  Tyson  .  [  Coal   ..1'      8"  j 

14.  Shale    16 

15.  Sandstone    4 

16.  Shale    25 

17.  Sandstone    1 

18.  Coal,  Lower  Sewickley    2  6 

19.  Shale    IS 

20.  Sandstone    10 

21.  Shale    9  6 

22.  Limestone,  Sewickley    5  6 

23.  Shale    7  8 

24.  Coal  and  shale,  Eedstone    7  4 

25.  Shale    IS  9 

26.  Sandstone    1  2 

.     ,         (  Coal  and  ~) 

27.  Coal,  Pmsbnro-  j     ^^^^^       ^,     ^„  ^ 

or  Elkgarden    j  ^.^^^  g,     g„  | 


Total   252  9 


The  Monongahela  formation  is  conformable  upon  the  underlying 
Conemaugh.  The  base  of  the  formation  is  the  floor  of  the  Pittsburg 
coal.  This  dividing  plane  is  everywhere  present  and  everywhere 
easily  recognized. 


'  C.  C.  O'Harra.  Geology  of  Allegany  County,  p.  127. 
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The  Pittsburg  (or  "  Elkgarden,"  "  Big  Vein,"  or  "  Fourteen-foot," 
as  it  has  been  locally  called  in  this  region)  is  the  thickest,  most  con- 
stant and  best  known  coal  not  only  in  Garrett  county  but  in  the 
entire  northern  Appalachian  field.  Because  of  the  shallowness  of 
the  other  basins,  and  the  amount  of  erosion,  its  occurrence  in  Garrett 
county  is  limited  almost  exclusively  to  the  Georges  Creek  basin. 
In  this  and  in  the  Potomac  basin  there  is  a  geographic  variation  in 
the  character  of  the  seam.  In  the  northern  end  of  the  basin  both 
the  coal  and  shale  partings  are  thin,  but  toAvard  the  south  the  coal 
thickens,  while  the  shales  remain  constant  or  decrease  somewhat  in 
thickness,  imtil  the  maximum  thickness  of  the  coal  is  obtained  in 
the  central  part  of  the  Potomac  basin.  South  of  here  the  tendency 
was  evidently  for  the  shales  to  thicken  enormously  while  the  coal 
remained  almost  constant. 

Above  the  roof  coals  of  this  seam  is  a  stratum  of  shale  which  with 
the  overlying  strata  is  well  illustrated  in  the  follomng  section: 

Section  Two  and  One-half  Miles  Northeast  of  Grantsville. 
(One-eighth  Mile  North  of  the  Pennsylvania  Line). 

Feet. 


1.  Sandstone    2 

2.  Shale   12 

3.  Coal,  Redstone    3 

4.  Shale    6 

5.  Limestone,  Redstone   10 

6.  Shale   30 

7.  Coal,  Pittsburg    9 

Total   72 


The  Redstone  limestone  has  not  been  recogiiized  in  the  Georges 
Creek  basin,  but  the  Eedstone  coal  appears  to  be  quite  generally 
present.  A  short  distance  above  the  Redstone  is  a  thin  limestone 
(the  Sewickley  limestone)  which  is  the  only  representative  of  the 
great  thickness  of  limestone  in  about  this  position  in  southwestern 
Pennsylvania.  In  western  Allegany  county  there  is  a  seam  of  coal 
about  30  feet  above  this  limestone,  which  represents  the  Lower  Se- 
wickley coal.    This  seam  has  not  been  exposed  in  Garrett  county 
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but  may  be  confidently  expected  there.  About  45  feet  above  the 
Lower  Sewickley  coal  and  separated  from  it  by  shales  and  sand- 
stones is  the  Upper  Sewickley  coal,  or  Tyson  seam,  as  it  has  been 
called  in  Allegany  county.  A  sandstone  about  40  feet  still  higher 
is  the  representative  of  the  Sewickley  sandstone.  A  short  distance 
above  this  there  is  found  in  western  Allegany  county  the  very  thin 
representative  of  the  Uniontown  coal,  but  this  has  not  been  seen  in 
Garrett  county.  About  30  feet  higher  is  the  "Waynesburg  limestone, 
which  occupies  a  position  about  30  feet  below  the  upper  member  of 
the  formation,  or  the  "Waynesburg  coal.  The  Waynesburg  coal  is 
a  very  constant  stratum,  but  its  area  in  Garrett  county  is  small  and 
exposures  of  it  are  infrequent.  It  was  called  the  "  Koontz "  coal 
in  the  report  on  the  Geology  of  Allegany  County.  The  roof  of  this 
coal  marks  the  top  of  the  Monongahela  formation. 

Taxonomy. — The  strata  here  mapped  as  the  Monongahela  forma- 
tion are  correlated  with  the  formation  which  was  long  ago  given  that 
name  and  mapped  in  Pennsylvania.  They  have  also  been  called 
in  Pennsylvania,  West  Virginia  and  Ohio  the  "  Upper  Productive 
Coal  ]\Ieas^^res." 

The  Elkgarden  formation  of  Darton  and  Taft  is  synonomous  with 
the  Monongahela  formation. 

THE  PEEMIAN. 

The  Dunkard  Formation. 

Aeeai  Extent. — The  Dunkard  formation  occupies  three  small 
areas  in  Garrett  county.  These  are  all  in  the  Georges  Creek  basin 
and  are  situated  in  close  proximity  to  the  Allegany  line.  The  most 
northerly  of  these  is  on  the  summit  of  the  hill  north  of  Koontz. 
The  next  area  is  on  the  summit  of  Detmold  Hill.  This  extends  along 
the  Allegany  line  for  one  and  one-half  miles  and  is  about  one-eighth 
mile  in  width.    The  third  area  is  on  Swanton  Hill  west  of  Barton. 

LiTHOLOGic  Descriptio>'. — The  Dunkard  formation  lies  with  appa- 
rent conformability  upon  the  Monongahela.  The  areas  are  all  so 
small,  and  are  so  near  to  the  summits  of  gently  rounded  hills  above  the 
drainage  lines  that  there  are  no  good  exposures.    Consequently  it  is 
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Fig.  2.— river  bottom  in  youghiogheny  valley,  near  selrysport. 
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impossible  to  say  anything  definite  about  the  strata,  except  that  they 
are  apparently  shales  or  limestones  which  do  not  show  through  the 
soil.  The  Waynesburg  sandstone  which  is  almost  always  seen  a  short 
distance  above  the  base  of  the  formation  in  other  regions,  has  not 
been  recognized  in  Maryland.  The  thickness  in  Garrett  county 
nowhere  exceeds  two  hundred  feet  and  is  far  less  except  on  Swanton 
Hill.  The  strata  as  exposed  in  Garrett  county  are  not  at  all  distinct 
from  the  upper  beds  of  the  Monongahela  formation,  and  the  only 
reason  for  showing  the  Dunkard  on  the  map  is  that  these  hills  are 
high  enough  above  the  base  of  the  Monongahela  to  include  more 
than  the  normal  thickness  of  that  formation.  In  Allegany  county 
the  formation  has  a  thickness  of  about  four  hundred  feet,  and  in 
southwestern  Pennsylvania  more  than  one  thousand  feet,  but  in  Gar- 
rett county  all  but  the  lowest  beds  have  been  removed  by  erosion. 

Taxonomy. — This  formation,  as  stated  in  the  report  on  The  Geol- 
ogy of  Allegany  County  (p.  129),  is  classified  as  Permian  in  con- 
formity with  the  results  of  study  of  the  equivalent  beds  in  "West 
Virginia  and  Pennsylvania.  Some  doubt  exists,  however,  regarding 
the  age  of  the  deposits,  and  further  study  of  the  fossils  may  show 
the  Dunkard  foi-mation  to  be  Carboniferous  rather  than  Permian. 

The  strata  preserved  in  Garrett  county,  like  all  (or  almost  all)  of 
those  in  Allegany  county,  belong  in  the  lower  division  of  the  Dunk- 
ard, i.  e.,  the  Washington  County  Group  of  the  Pennsylvania  geolo- 
gists. The  Dunkard  formation  was  formerly  called  locally  the  Prost- 
burg  formation. 

THE  QUATERNARY. 

The  Paleozoic  rocks  of  Garrett  county  everywhere,  except  where 
they  are  constantly  being  swept  clean,  are  covered  by  a  mantle  of 
unconsolidated  material  of  diverse  character.  The  age  of  this  mantle 
extends  from  the  immediate  present,  back  through  a  somewhat  indefi- 
nite but  not  very  long  period  in  geological  history.  Excluding  the 
soil  which  is  still  in  process  of  formation  and  which  is  everywhere 
present,  the  age  of  the  gi-eater  part  of  the  unconsolidated  material 
is  Pleistocene. 

10 
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From  the  point  of  origin,  the  surface  deposits  of  Garrett  county 

may  be  classified  as  follows: 

Untransported  products  of  agencies  still  at  work  =  the  soil. 
Sediments  (fluviatile)  still  being  formed  =  river-bottoms. 
Sediments  produced  by  past  conditions  =  river-terraces. 
Untransported  material  produced  under  past  conditions  =  the  residual 
soil  of  the  Glades. 

The  Glades. — The  oldest  and  most  constant  and  characteristic  of 
the  tmconsolidated  deposits  of  Garrett  county  consist  of  a  thick  mantle 
of  residual  clay  and  sand  which  is  best  developed  in  the  regions  of 
flat  open  marsh-  and  meadow-lands  known  as  Glades.''  The  thick- 
ness and  exact  lithologic  character  of  these  deposits  are  not  well 
known  as  there  are  no  good  sections,  either  natural  or  artificial. 

The  Glades  are  a  series  of  base-levels  which  were  either  caused 
or  preserved  from  subsequent  destruction  by  the  influence  upon  the 
topography  and  drainage  of  the  Pottsville  and  Pocono  ridges. 

ErvER  Terraces. — Terraces  are  very  prominent  along  some  of  the 
streams  of  Garrett  coimty,  but  for  the  most  part  the  streams  are 
without  any  distinct  and  extensive  system  of  ten-aces.  There  are 
benches  on  the  sides  of  most  of  the  valleys  but  these  are  formed  by 
ledges  of  resistant  rock,  are  not  horizontal,  and  are  not  of  construc- 
tive origin.  However  there  are  some  terraces  which  are  horizontal 
and  constant  in  position  and  are  composed  of  sedimentary  material 
younger  than  the  valley  itself. 

These  terraces  are  best  developed  in  the  Castleman  valley  a  few 
miles  south  of  Grantsville.  Here  is  at  least  one  terrace  which  is  dis- 
tinctly of  constructive  origin.  It  lies  at  an  elevation  of  about  2200 
feet  above  tide  or  about  30  feet  above  the  bottom  of  the  valley.  It  is 
composed  of  well-stratified  sand  and  sticky  blue  clay  with  a  surface 
of  loam.  In  the  sand  and  clay  are  rounded  quartz  pebbles  and  rolled 
crusts  of  limonite.  The  thickness  of  the  deposits  exceeds  twenty  feet 
in  places.  This  terrace  extends  along  both  sides  of  the  valley  from 
the  mouth  of  Shade  Eun  to  and  somewhat  above  the  mouth  of  the 
North  Fork. 

A  similar  terrace  exists,  but  is  not  quite  as  well  developed,  in  the 
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Youghiogheny  valley  from  Friendsville  to  tlie  Pennsylvania  line. 
This  is  at  an  elevation  of  about  1500  feet,  and  shows  most  distinctly 
at  the  mouths  of  the  side  valleys. 

Similar  terraces  have  been  observed  in  the  Potomac  valley,  but  are 
not  well  developed  there. 

The  origin  of  these  terraces  cannot  at  present  be  explained. 

EiVER  Bottoms. — Most  of  the  rivers,  especially  those  which  are 
not  actively  lowering  their  beds,  have  built  flood-plains  of  varying 
width  and  character.  Most  of  them  are  narrow  and  consist  only  of 
belts  of  coarse  detritus  extending  from  the  edge  of  the  channel  to  the 
base  of  the  steep  hillside.  The  Castleman  river  meanders  for  much 
of  its  course  throiigh  a  broad  swampy  flood-plain  which  is  still  in 
process  of  construction.  The  Youghiogheny  river  from  near  Friends- 
ville to  and  beyond  the  Pennsylvania  line  is  flowing  through  a  broad 
flood-plain  whose  surface  is  of  fine  loam,  and  which  is  high  enough 
above  the  river  so  that  it  might  almost  be  regarded  as  a  terrace. 
Many  of  the  smaller  streams  are  bordered  by  narrow  flood-plains 
which  are  still  in  process  of  construction  and  change.  The  best  devel- 
oped of  these  are  along  the  Savage  river. 

The  most  extensive  and  most  recent  of  the  Quaternary  deposits, 
the  soil,  is  fully  described  in  a  later  part  of  this  volume. 

Structure, 
introductory. 

The  rocks  of  Gairett  county  are  entirely  sedimentary  and  have 
been  but  little  altered  since  they  were  deposited.  Like  most  sedi- 
mentary rocks  they  were  originally  deposited  in  an  almost  horizontal 
position,  but  have  been  subsequently  thrown  into  a  series  of  folds.' 

'  The  elevations  of  the  folds  are  known  as  anticlines,  and  the  depressions  a.s  xynclincs. 
The  angle  which  any  bed  makes  with  a  horizontal  plane  is  called  its  dip,  and  the 
direction  at  right  angles  thereto  along  the  bed  is  its  strike.  If  a  fold  has  equal  dips 
on  the  opposite  sides  it  is  a  symmetrical  fold,  while  if  the  dips  on  the  opposite  sides 
are  unequal  it  is  an  uiisijm  metrical  fold.  The  line  of  greatest  depression  of  a  syncline, 
or  of  greatest  elevation  of  an  anticline,  from  one  end  of  the  fold  to  the  opposite  is 
the  axis  of  the  fold.  The  angle  between  a  line  drawn  along  the  axis  on  the  surface  of 
any  bed,  and  the  horizontal  is  the  pitch  of  the  axis  and  of  the  fold.    An  anticline 
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Garrett  county  lies  entirely  within  what  has  been  designated  by 
Willis  as  the  District  of  Open  Folding  of  the  Appalachian  Province ' 
In  this  district  the  folds  are  broad  and  the  dips  relatively  gentle,  so 
that  further  folding  would  have  been  possible  without  squeezing  the 
strata.  This  district  has  been  further  divided  into  the  Valley  region 
where  the  folds  are  sharp  and  very  long  and  where  the  distinctive 
topographic  features  are  "  governed  by  structures  seen  in  the  sharp 
upward  folds  or  anticlines  of  the  narrow-crested  ridges  and  in  the 
wide  un.dulating  downward  folds  of  the  valleys;  "°  and  the  Plateau 
region  which  "  is  characterized  by  low  folds  of  wide  amplitude.  In 
this  province  the  structures  and  topogTaphic  types  do  not  conform  as 
they  do  in  the  valley  region.  Valleys  follow  both  upon  the  anticlinal 
and  synclinal  axes,  while  the  mountains  remain  between  upon  the 
dip  of  the  strata  or  limb  of  the  fold."  '  Garrett  county  lies  entirely 
within  and  near  the  eastern  edge  of  the  "  Plateau  region." 

There  are  parts  of  four  synclines  and  three  anticlines  in  Garrett 
county.  Their  location  is  shown  on  the  accompanying  map  (Plate 
XIII),  and  they  are  described  in  the  following  pages. 

THE  GEOEGES  CEEEK-POTOilAC  SYXCLIXE. 

Position. 

The  easternmost  structural  feature  of  Garrett  county  is  a  broad 
rather  deep  synclinorium,  only  part  of  the  western  limb  of  which 
lies  within  Gari-ett  County.  It  is  named  from  the  two  streams  which 
flow  along  the  axis.  The  southern  part  of  this  fold  was  called  by 
Darton  and  Taft  *  the  "  North  Potomac  Syncline  "  while  the  northern 

which  has  a  long  horizontal  or  almost  horizontal  axis  which  pitches  down  steeply 
at  each  end  is  called  a  cigar-shaped  anticline.  A  syncline  which  has  a  long  horizontal 
or  almost  horizontal  axis  which  pitches  up  steeply  at  each  end  is  called  a  canoe-xhaped 
syncline.  An  anticline  which  has  a  steep  pitch  downward  in  opposite  directions  from 
a  central  point  is  called  a  doine  or  domed  anticline,  and  the  fold  is  known  as  a  quaqna- 
er sal  fold.  A  syncline  which  has  a  steep  pitch  upwards  in  opposite  directions  from  a 
central  point  may  be  called  &  spoon-shaped  syncline. 

1  The  Mechanics  of  Appalachian  Structure,  loth  Ann.  Kept.  U.  S.  Geol.  Survey, 
Pt.  ii,  p.  224. 

2  Darton  and  Taft.    U.  S.  Geol.  Survey,  Geol.  Atlas,  folio  28,  p.  4. 

3  Loo.  clt.,  p.  .5. 
*  Loc.  cit.,  p.  o. 
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part  was  called  by  O'Harra'  the  "Georges  Creek  Syncline."  The 
further  continuation  of  this  fold  into  Pennsylvania  has  been  called 
the  "  Wellersburg  Syncline." 

Inasmuch  as  a  thorough  knowledge  of  the  general  nature  of  this 
fold  involves  a  discussion  of  the  structure  of  the  region  adjoining 
Garrett  county  on  the  east,  in  Allegany  county  and  in  West  Virginia, 
the  descriptions  of  it  by  Darton  and  Taft  and  by  O'Harra  are  quoted. 

The  region  described  by  Darton  and  Taft  includes  the  southern 
part  of  Garrett  county  and  the  adjoining  part  of  West  Virginia. 
They  say: ' 

"  The  North  Potomac  synclinal  fold  is  the  first  west  of  the  valley 
region,  and  extends  between  the  New  Creek  Mountain  and  Deer 
Park  Valley  anticlines.  Eocks  in  the  Allegany  Front  dip  down 
steeply  toward  the  north-northwest  at  18°  to  60°,  but  they  rapidly 
change  in  dip  to  a  few  degrees,  and  pass  across  the  valley  of  the 
North  Branch  of  Potomac  Eiver  almost  horizontally.  In  Backbone 
Mountain  the  same  rocks  rise,  dipping  east-southeast  15°  to  25°. 
This  wide  synclinal  basin  of  the  North  Potomac  inclines  or  pitches 
north-northeast  nearly  45. Y  feet  per  mile.  It  widens  southward,  and 
divides  near  the  center  of  the  Piedmont  quadrilateral.  One  prong — 
the  Stony  River  syncline — is  in  the  valleys  of  Stony  River  and  Red 
Creek,  between  the  Allegany  Front  and  Canaan  Mountain.  The 
other  prong  is  a  direct  continuation  of  the  North  Potomac  basin,  and 
its  axis  passes  almost  through  Fairfax  Knob.  This  interruption  and 
division  of  the  North  Potomac  syncline  is  due  to  the  Blackwater  an- 
ticlinal fold.  This  anticline  enters  the  area  nearly  in  the  southwest 
comer  and  extends  northward  approximately  parallel  to  the  Allegany 
Front.  The  Blackwater  [Pottsville]  sandstone  and  Greenbrier  for- 
mation, which  once  closed  in  an  arch  over  the  Blackwater  Valley, 
have  been  removed  by  erosion,  and  the  Avide  valley  between  Canaan 
and  Brown  mountains  now  extends  along  the  axis  of  the  arch.  The 
Blackwater  anticline  pitches  northward,  down  into  the  North  Potomac 
syncline,  and  is  lost  near  the  center  of  the  basin.    Structure  sections 

1  Md.  Geol.  Survey,  Allegany  County,  1900,  pp.  150-153. 

2  U.  S.  Geol.  Survey,  Geol.  Atlas,  folio  38,  p.  5. 
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E.  F.  and  G.  H.  illustrate  the  relations  of  these  folds.  Local  dis- 
turbances of  minor  folding  are  indicated  by  dip  of  the  rock  in  the 
Potomac  Valley  near  Gorman  and  Stoyer,  and  in  Stony  Eiver  Valley 
above  the  falls  on  each  side  of  the  Blackwater  anticline  where  it 


Fig.  1.  — Map  of  the  North  Potomflc  Syncline  with  contour  lines  showing  the  lay 
of  the  Lower  Kittanning  coal  and  its  elevation  above  sea.    (After  Darton  and  Tatt.) 


dies  out  do-v\Ti  the  pitch,  but  they  are  too  small  to  apparently  affect 
the  general  sti'ucture  or  to  be  recognized  in  structure  sections." 

Above  is  a  reproduction  of  part  of  the  map  of  the  Piedmont  quad- 
rangle by  Darton  and  Taft,  which  accompanied  tlie  above  description. 
The  contours  at  inter\'als  of  100  feet  represent  the  lay  of  the  Lower 
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Kittanning  coal  and  its  elevation  above  sea-level.  It  may  be  seen 
by  comparing  this  figure  with  Plate  XIII  of  this  volume,  on  which 
100  foot  contours  are  drawn  on  the  top  of  the  Pottsville  foi-mation 
(about  100  feet  lower),  that  the  author  differs  somewhat  from  Darton 
and  Taft  as  to  the  minor  details  of  the  folding.  He  agrees  with 
them,  however,  as  to  the  general  chai'acter  of  the  structure. 

O'Harra  described  the  Georges  Creek  Syncline  of  Allegany  county 
as  follows: — ^ 

"  The  Georges  Creek  syncline  is  defined  on  the  east  by  the  AVills 
Mountain  and  Fort  Hill  anticlines  already  described.  The  western 
limit  is  west  of  Savage  Mountain  beyond  the  borders  of  Allegany 
county,  hence  need  not  receive  further  mention  here.  The  full  width 
of  this  syncline,  of  which  only  the  eastern  and  central  portions  lie 
in  Allegany  county,  remains  approximately  ten  miles  thi'oughout 
its  entire  course  across  the  state.  This  measiarement,  however,  is  not 
to  be  confused  -with  the  width  of  the  high  valley  lying  between 
Savage  Mountain  and  Dans-Little  Allegheny  Mountain  which,  oc- 
cupies scarcely  more  than  one-half  of  the  synclinal  fold.  The  axis 
of  the  syncline  has  been  designated  with  considerable  detail  by  means 
of  the  various  mining  operations  in  the  coal  basin.  Its  general  di- 
rection is  N".  28°  to  30°  E.  passing  through  Franklin,  Barton,  Moscow 
and  Lonaconing.  It  lies  a  little  to  the  west  of  Westemport  and 
passes  through  the  immediate  \'icinity  of  Mount  Savage. 

"  Steeply-dipping  Silurian  and  Devonian  strata  occupy  the  eastern 
border  of  the  syncline,  but  gradually  growing  less  steep  westward 
from  Wills  Mountain  they  disappear  one  by  one  beneath  the  high- 
lying  Carboniferous  strata  of  the  coal  basin. 

"  In  the  gap  through  which  Jennings  Run  flows,  where  many  of  the 
strata,  particularly  those  of  the  Hampshire  formation,  have  an  excel- 
lent exposure,  the  gradually  decreasing  inclination  of  the  beds  may 
be  clearly  seen.  Numerous  good  exposures  further  south  along 
Braddock  Run  and  still  further  south  in  the  Potomac  gorge  also  aid 
materially  in  amving  at  correct  conclusions  concerning  the  structure 
of  this  part  of  the  county. 

'  Md.  Geol.  Survey,  Allegany  Comity,  pp.  150-152. 
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"  At  the  Jennings-Hampsliire  contact  in  the  Jennings  Kun  gap  the 
dip  is  68°  "W.  At  the  Hampshire-Pocono  contact  the  dip  has  gradu- 
ally decreased  to  28°  W.  At  the  Pocono-Greenbrier  contact  it  is 
17°  W.,  while  at  the  Mauch  Chunk-Pottaville  contact  the  dip  is  only 
13°  V^^.    Further  west  the  dip  continues  to  gradually  grow  less. 

"In  the  Potomac  gorge  and  along  Braddock  Run  the  favorable 
places  for  observation  cannot  be  concisely  described  but  the  measure- 
ments obtained  correspond  closely  to  those  made  along  Jennings  Run. 

"  These  measurements  were  all  obtained  near  the  level  of  the 
streams  mentioned,  hence  following  the  various  formations  upward  to 
the  positions  which  they  occupy  in  the  higher  parts  of  the  Alleghany 
Front  the  dip  is  foimd  to  increase  slightly.  Opportunities  are  not  good 
for  learning  definitely  how  much  this  increase  is,  but  it  is  known  that 
the  Pottsville  dips  from  16°  W.  to  22°  W.  where  best  exposed  along 
the  high  crest  of  Dans-Little  Allegheny  Mountain. 

"  Outcrops  of  strata  in  Allegany  county  suitable  for  accurate  meas- 
urement of  the  dip  are  rare  west  of  the  synclinal  axis.  Southward 
from  the  state  line  the  Allegany-Garrett  line  gradually  approaches 
the  position  of  the  synclinal  axis,  hence  the  western  limb  of  the  syn- 
cline  is  but  poorly  represented  in  Allegany  county.  It  seems,  how- 
ever, that  the  steepness  increases  somewhat  less  rapidly  west  of  the 
axis  and  the  prevailing  dip  of  the  Pottsville  in  the  northwest  comer 
of  the  county  is  thought  to  be  not  greater  than  12°  E.  to  15°  E.  .  .  . 

"  In  much  of  the  Georges  Creek  syncline  this  [the  pitch]  is  not 
quite  so  apparent,  but  in  the  northern  part  of  the  county  the  upward 
pitch  to  the  north  becomes  perceptible,  and  as  a  result  the  coal  meas- 
ures all  come  to  the  surface  within  some  fifteen  miles  north  of  the 
state  Hne." 

The  western  edge  of  this  syncline  may  be  considered  as  located 
along  the  line  of  steepest  dip  where  the  surfaces  of  stratification 
change  from  an  upward  to  a  downward  concavity.  This  line  coin- 
cides appTOxiniately  with  the  outcrop  of  the  base  of  the  Pottsville, 
with  the  3200  foot  contour  drawn  on  the  top  of  the  Pottsville,  and 
with  the  crest  of  the  Great  Backbone-Big  Savage  ridge.  The  course 
of  the  western  edge  of  the  fold  is  remarkably  uniform,  being  about 
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N.  35°  E,  except  for  aboi^t  four  miles  in  a  region  east  of  Altamont 
where  it  is  aboiit  50°  E.  The  syncline  is  continued  to  the  north- 
eastward into  Pennsylvania,  and  southwestward  into  West  Virginia. 

The  axis  of  the  fold  lies  entirely  east  of  Garrett  county.  It  ex- 
tends in  Allegany  county  through  Mount  Savage,  Frostburg,  Borden 
Shaft,  Lonaconing  and  "Westemport.  Thence  it  passes  into  West 
Virginia  and  lies  somewhat  east  of  the  Potomac  river  from  Piedmont 
to  Elkgarden.  Here,  according  to  Darton  and  Taft,  it  divides,  the 
eastern  fork  extending  up  the  valley  of  Abram  Creek.  The  western 
fork  extends  along  and  probably  somewhat  to  the  east  of  the  Potomac 
river  as  far  as  the  mouth  of  Stony  river.  Here  another  bifurcation 
takes  place,  one  fork  extending  south  into  West  Virginia,  and  the 
other  crossing  the  Potomac  river  in  a  westerly  direction  to  a  point 
about  two  miles  north  of  Gorman  where  it  turns  and  runs  southwest 
to  the  southern  point  of  Garrett  county  slightly  east  of  Fairfax  Knob. 

Attitude  of  the  Strata. 

The  strike  averages  about  N.  35°  E.  along  the  western  edge  of 
the  fold.  Toward  the  axis  it  becomes  less  regular  and  follows  the 
directions  shown  by  the  contour  lines  on  Plate  XIII.  The  dip  varies 
from  20°  to  45°  along  the  edge  of  the  fold,  averaging  about  30°. 
Toward  the  center  of  the  syncline  it  becomes  steadily  smaller  and  less 
regular.  Along  the  Potomac  river  it  is  small  but  quite  irregular  in 
amount  and  direction,  being  prevailingly  northwestward  between  Fair- 
fax Knob  and  the  mouth  of  Stony  River  and  prevailingly  southeast- 
ward from  this  point  to  Bloomington. 

The  pitch  is  very  slight  but  apparently  southwestward  from  Fair- 
fax Knob  to  a  point  west  of  Henry.  From  here  the  axis  pitches 
northeastward  at  the  rate  of  about  40  feet  per  mile  to  the  valley  of 
Shields  Run.  Thence  it  pitches  southwestward  at  a  low,  irregular 
angle  as  far  as  the  mouth  of  Stony  River.  From  here  to  Piedmont 
it  pitches  quite  regularly  to  the  northeastward  at  the  rate  of  about 
80  feet  per  mile.  From  this  point  northward  the  axis  lies  so  far  to 
the  east  of  the  boundary  of  Garrett  county  that  the  problem  of  pitch 
is  of  no  concern  in  this  report. 
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General  Features. 

The  most  striking  features  of  tlie  structure  in  this  fold  are  the 
very  uniform  strike  and  dip  along  the  western  flank;  the  flattening 
of  the  center  of  the  fold  and  steepening  of  the  western  flank  in  the 
valley  of  the  Savage  Eiver;  the  development  of  a  subordinate  anti- 
cline with  an  axis  extending  in  a  X.  W.-S.  E.  direction  through 
Tasker  Comers  and  the  mouth  of  Stony  River;  and  the  presence  of 
a  subordinate  spoon-shaped  syncline  west  of  and  parallel  to  the  Poto- 
mac above  the  mouth  of  Stony  River. 

The  strata  outcropping  in  this  fold  are  those  of  the  Mauch  Chunk, 
Pottsville,  Allegheny,  Conemaugh,  Monongahela  and  Dunkard  for- 
mations. 

THE  DEER  PARK  AN'TICLI^-E. 

Position. 

The  Deer  Park  anticline  bounds  the  Georges  Creek-Potomac  syn- 
cline on  the  west  throughout  its  entire  length.  Its  western  edge  may 
be  somewhat  arbitrarily  placed  at  the  outcrop  of  the  base  of  the 
Pottsville  foi-mation  along  the  crest  of  Meadow  Mountain  and  the 
geologically  continuous  and  similar  ridge  which  extends  from  the 
valley  of  Deep  Creek  in  a  southwesterly  direction  to  the  Preston 
county  (West  Virginia)  line.  This  coincides  approximately  with  the 
3200  foot  contour  drawn  on  top  of  the  Pottsville  formation.  (Plato 

xm.) 

The  axis  extends  S.  35^  "W.  from  the  Pennsylvania  line  halfway 
between  Big  Savage  and  ^Meadow  mountains  through  Avilton  to 
Beckman.  From  here  it  extends  S.  50°  "W.  to  a  point  about  2^ 
miles  northwest  of  Altamont.  Thence  it  resumes  its  former  course 
of  S.  35°  W.  passing  through  the  eastern  edge  of  Mountain  Lake 
Park  and  a  point  midway  between  Sunnyside  and  Redhouse  and 
crossing  the  West  Virginia  line  3f  miles  north  of  Great  Backbone 
Mountain.    In  each  of  these  courses  the  axis  is  very  straight. 

Attitude  of  the  Strata. 
The  strike  is  very  uniform  throughout  the  entire  fold.    Except  at 
a  few  points  near  the  center  of  the  fold  it  remains  parallel  to  the 
axis. 
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The  dip  varies  from  0°  to  90°.  A  very  noticeable  feature  in  this 
anticline  is  the  occiuTence  of  very  steep  dips  at  no  great  distance 
from  the  axis.  The  steepest  dips  are  in  general  on  the  west  side  of 
the  axis.  The  average  dip  in  the  zone  of  greatest  inclination  is  about 
35°.  The  dip  in  general  is  greater  toward  the  southern  end  of  the 
fold. 

The  pitch  from  the  Preston  county  (West  Virginia)  line  to  Middle 
Ridge  is  about  130  feet  per  mile  northeastward.  From  this  point  to 
the  Pennsylvania  line  it  is  about  160  feet  per  mile  south  westward. 

In  the  center  of  the  fold  there  has  been  some  faulting,  but  the 
displacement  is  apparently  slight.  In  the  fissures  and  fault  planes 
are  veins  of  calcite  Avhich  contain  small  amounts  of  galena,  sphalerite 
and  pyrite. 

General  Features. 
It  may  thus  be  seen  that  the  anticline  ii  more  elevated  and  more 
steeply  arched  at  the  soiithern  end.  At  the  central  depressed  point 
the  top  of  the  arch  is  very  flat.  This  depression  is  bounded  on  the 
west  by  a  zone  of  steeply  dipping  rocks.  This  abruptly  terminates 
the  depression  on  the  west  so  it  does  not  affect  the  adjacent  syncline. 
The  steepest  dips  in  the  county  are  at  this  place  where  the  rocks 
stand  vertical. 

The  fold  is  a  long,  approximately  straight,  simple  anticline,  without 
subordinate  folds. 

The  rocks  involved  in  this  fold  which  outcrop  at  the  surface  are 
those  of  the  Jennings,  Hampshire,  Pocono,  Greenbrier,  and  Mauch 
Chunk  formations.  The  axis  is  in  the  outcrop  of  the  Jennings  for- 
mation throughout  the  entire  length  of  the  fold. 

THE  CASTLEMAN  SYNCLINE. 

Position. 

The  Castleman  syncline  adjoins  the  north  end  of  the  Deer  Park 
syncline  on  the  west.  It  occupies  the  area  between  the  crests  of 
Meadow  and  ISTegro  mountains,  the  boundaries  being  approximately 
the  outcrop  of  the  base  of  the  Pottsville  formation  on  the  crests  of 
those  mountains,  or  the  position  of  the  3200  foot  contour  drawn  on 
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the  top  of  the  Pottsville  formation.  (Plate  XIII.)  The  southern 
end  of  the  syncline  may  be  placed  at  Deep  Creek  which  flows  along  a 
small  low  anticline  which  cuts  off  this  syncline  from  the  Upper 
Youghiogheny  syncline  to  the  southwest  of  it. 

The  axis  of  this  fold  extends  from  Xiverton,  Pennsylvania,  through 
the  eastern  end  of  Grantsville  and  on  to  the  Castleman  river  at  a  point 
one  mile  south  of  Glrantsville.  Thence  it  lies  along  the  course  of  the 
Castleman  as  far  as  the  forks  of  that  stream.  Prom  here  it  extends 
to  Bittinger,  and  then  in  a  course  of  about  S.  45°  W.  to  the  southern 
end  of  Meadow  Mountain. 

Attitude  of  the  Strata. 
The  strike  on  the  flanks  of  that  part  of  the  syncline  southwest  of 
Bevansville  is  in  general  parallel  to  the  axis.  ISTortheast  of  Bevans- 
ville  it  gradually  diverges  from  the  direction  of  the  axis  toward  the 
east  on  the  eastern  limb  of  the  fold  and  to  the  north  on  the  western 
limb.  In  the  region  about  four  miles  east  of  Accident  there  is  a 
very  pronounced  divergence  of  the  strike  to  a  course  almost  east  and 
west. 

The  dip  is  quite  gentle  and  regular.  It  averages  about  12°  or  15° 
on  the  crests  of  Meadow  and  Xegix>  Mountains  and  decreases  rapidly 
and  quite  regularly  toward  the  axis. 

The  axis  pitches  to  the  northeast  at  a  rate  of  about  55  feet  per 
mile  from  ISTiverton,  Pa,,  to  a  point  about  2|  miles  southwest  of  Bit- 
tinger.  From  that  point  to  the  southern  end  of  the  syncline  it 
pitches  to  the  northeast  at  a  rate  of  200  feet  per  mile. 

There  is  a  fault  in  the  sandstones  and  shales  of  the  Conemaugh 
formation  in  the  west  bank  of  the  Castleman  river  just  east  of  Grants- 
ville.  For  a  distance  of  about  100  feet  along  the  roadside  there  can 
be  seen  a  massive  sandstone  resting  horizontally  upon  the  upturned 
edges  of  steeply  dipping  shales.  The  dip  of  the  shales  is  unusual  for 
this  region,  the  noi-mal  dip  at  this  point  being  that  of  the  almost  hori- 
zontal sandstone.  The  disturbance  is  all  the  more  remarkable  for 
occui-ring  in  the  center  of  a  very  open  syncline  where  the  strata  are 
usually  veiy  slightly  disturbed.    The  amount  of  displacement  could 
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not  be  measured  but  the  appearance  at  this  one  locality  would  seem  to 
indicate  that  it  might  be  considerable.  There  are  however  no  indi- 
cations of  it  in  any  other  exposures. 

General  Features. 

This  is,  as  far  as  the  portion  in  Garrett  county  is  concerned,  a 
typical  canoe-shaped  syncline.  Subordinate  folds  and  imdulations  of 
the  axis  ai'e  apparently  lacking.  It  is  a  more  simple  fold  than  the 
Georges  Creek-Potomac  syncline  or  the  synclines  further  west. 

The  strata  involved  in  this  fold  and  outcropping  in  it  are  those 
of  the  Mauch  Chunk,  Pottsville,  Allegheny,  Conemaugh  and  Monon- 
gahela  foi-mations.  The  last  do  not  enter  Garrett  county  but  are  ex- 
posed a  few  rods  north  of  the  Pennsylvania  line. 

THE  UPPER  YOUGHIOGHENY  SYNCLINE. 

Position. 

The  Upper  Youghiogheny  syncline  adjoins  the  southern  end  of  the 
Deer  Park  anticline  on  the  west.  Its  western  boundary  is  the  out- 
crop of  the  base  of  the  Pottsville  formation  along  the  crest  of  Snaggy 
Mountain.  On  the  northeast  it  is  separated  from  the  Castleman 
syncline  by  the  crest  of  the  subordinate  anticline  referred  to  above. 
On  the  northwest  it  is  separated  from  the  Lower  Youghiogheny  syn- 
cline by  a  low  anticline  in  the  high  hill  south  of  Sang  Run.  On  the 
north  betAveen  the  two  low  anticlines  above  mentioned  is  the  Accident 
anticline  of  which  they  are  both  prongs. 

The  axis  of  this  fold  enters  Garrett  county  from  Preston  county 
("West  Virginia)  along  the  line  of  the  Preston  R.  E.  Thence  its 
course  is  N".  45°  E.  to  the  "  Michler  line."  From  this  point  it  ex- 
tends in  a  somewhat  sinuous  course  to  a  point  about  -|  mile  north 
of  Skipnish  where  it  bifurcates.  The  main  axis  nms  east  for  about 
a  mile  and  then  turns  northeast  again  and  extends  in  that  direction 
as  far  as  the  Youghiogheny  river  at  a  point  about  one-half  mile 
above  Oak  Shoals.  Here  it  turns  north  and  follows  roughly  the 
course  of  the  river  as  far  as  a  point  about  one  mile  above  Swallow 
Falls.    Thence  it  extends  in  a  northeasterly  direction  for  about  thi'ee 
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miles  where  it  is  lost  on  the  rim  of  the  basin.  The  secondary  axis 
extends  from  the  point  of  bifurcation  in  a  somewhat  sinuous  north- 
northeasterly  and  northerly  course  along  the  geograpliical  center 
of  the  basin,  passing  through  Brew  Mahr  Mill  in  the  direction  of 
Sang  Eun. 

Attitude  of  the  Strata. 

The  strike  is  very  variable.  Toward  the  edges  of  the  basin  it  is 
parallel  to  the  direction  of  the  rim  as  described  above.  In  the  center 
of  the  basin  it  is  very  irregular  following  the  courses  of  the  contour 
lines  on  Plate  Xm. 

The  dip  seldom  exceeds  12°  or  15°  on  the  flanks  of  the  fold  and 
decrease  rapidly  toward  the  axis.  It  is  very  variable  in  amount  and 
direction  especially  in  the  center  of  the  basin. 

The  pitch  from  the  point  where  the  axis  crosses  the  "West  Virginia 
line  to  the  point  of  bifurcation  is  about  120  feet  per  mile  toward  the 
northeast.  From  here  the  main  axis  undulates  with  a  pitch  of  from 
0  to  100  feet  per  mile  until  it  reaches  a  lowest  point  at  a  place  about 
two-thirds  of  a  mile  southeast  of  Swallow  Falls.  For  a  distance  of 
about  three  miles  northeastward  from  this  point  the  axis  has  a  pitch 
to  the  southwest  of  about  200  feet  per  mile.  Then  the  pitch  passes 
into  the  dip  of  the  adjacent  anticline.  The  secondary  axis  has  a 
slight  pitch  toward  the  south  for  a  distance  of  about  two  miles  north 
from  the  point  of  bifurcation.  Then  it  has  a  slight  pitch  toward  the 
north  as  far  as  a  deep  point  under  the  valley  of  Herrington  Run. 
From  this  point  to  the  crest  of  the  anticline  in  the  hill  south  of  Sang 
Run  the  pitch  of  the  axis  is  southward.  It  gradually  increases  from 
nothing  in  the  valley  of  Herrington  Rim  to  a  maximum  of  200  feet 
per  mile  about  one  mile  north  of  Brew  Mahr  Mill.  From  this  point 
northward  it  gradually  decreases  in  amount  but  continues  its  direc- 
tion southward. 

General  Features. 
The  most  noticeable  structural  features  in  connection  with  this  fold 
are  the  unsymmetrical  character;  the  shortness  in  proportion  to  the 
width;  the  strong  pitch  compared  with  the  relatively  gentle  dip;  the 
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irregular  strike  and  dip;  the  bifurcating  axis;  and  the  four  subordi- 
nate spoon-shaped  synclines.  This  syncline  is  of  a  different  type  from 
those  described  above.  It  is  of  the  class  typically  developed  in  west- 
ern Pennsylvania,  which  characterizes  the  interior  of  the  Plateau 
Region  of  the  Appalachian  District  of  Open  Folding. 

The  strata  outcropping  in  this  fold  arci  those  of  the  Mauch  Chunk, 
Pottsville,  Allegeny  and  Coneniaugh  formations. 

THE  ACCIDENT  ANTICLINE. 

Position. 

The  Accident  anticline  adjoins  the  Castleman  syncline  on  the 
west  and  the  Upper  Youghiogheny  syncline  on  the  north.  Its  west 
em  boundary  is  the  crest  of  Winding  Ridge.  This  fold  forks  at  the 
southern  end;  one  prong  extending  southeastward  through  the  valley 
of  Deep  Creek,  connects  with  Deer  Park  anticline,  the  other  extend- 
ing southwestward,  connects  with  the  Cranesville  anticline. 

The  axis  extends  in  an  almost  straight  line  from  a  point  on  the 
Pennsylvania  line  S.  37*^  W.  to  a  point  one  mile  west  of  Accident. 
Thence  it  extends  S.  26°  W.  for  almost  4  miles  where  it  becomes 
obscured  toward  the  rim  of  the  fold.  A  bifurcation  takes  place  how- 
ever; one  axis  passing  southeastward  through  McHenry  and  the  valley 
of  Deep  Creek,  and  the  other  southwestward  through  the  high  hill 
south  of  Sang  Run  toward  the  center  of  Pine  Swamp. 

Attitude  of  the  Strata. 

The  strike  is  quite  regular  being  roughly  parallel  to  the  rim  of  the 
fold,  especially  at  points  not  far  removed  from  the  rim.  The  most 
marked  exception  to  this  is  in  the  interior  of  the  fold  for  a  distance 
of  about  five  miles  northeast  of  Accident.  Here  the  strike  diverged 
from  the  direction  of  the  axis  southwesterly  on  the  western  limb  of 
the  fold,  and  southeasterly  on  the  eastern  limb. 

The  dip  is  quaquaversal  except  in  the  vicinity  of  the  Pennsylvania 
line.  The  steepest  dip  is  on  the  western  limb  of  the  fold  about  2^ 
miles  west  of  Accident  where  a  maximum  of  25°  was  O'bserved  in 
one  exposure.    It  seldom  exceeds  10°  or  12°  and  is  quite  irregular. 
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It  is  possible  that  there  has  been  faulting  on  the  western  limb  of 
the  fold  in  the  region  of  steepest  dip.  The  occurrence  of  abundant 
blocks  of  slickensided  sandstone  on  the  surface  and  an  apparently 
abnormal  thinness  of  the  Hampshire  formation  suggest  the  presence 
of  a  fault  to  the  west  of  Accident.  Its  actual  occurrence,  however, 
could  not  be  established. 

The  axis  pitches  northeastward  at  a  rate  of  about  160  feet  per  mile 
from  the  Pennsylvania  line  to  a  point  about  one  mile  west  of  Acci- 
dent. From  here  south  it  pitches  southwestward  at  a  rate  of  200 
feet  per  mile  for  about  three  miles  and  then  increases  to  a  maximum 
of  about  500  feet  per  mile  toward  the  rim  of  the  adjacent  syncline. 

General  Features. 

This  fold  is  the  southern  end  of  a  very  long  narrow  arch  which 
extends  for  many  miles  into  Pennsylvania  and  is  there  known  as  the 
Xegro  Mountain  anticline.  Its  most  striking  feature  is  the  devel- 
opment of  a  great  quaquaversal  dome  near  the  soiithem  end,  beyond 
which  it  pitches  rapidly  downward  into  the  end  of  a  syncline. 

It  is  an  anticline  of  a  different  type  from  those  to  the  eastward,  and 
is  the  counterpart  of  the  syncline  last  described  with  which  it  char- 
acterizes the  structure  of  this  topographic  and  structural  sub-province. 

The  strata  involved  at  the  surface  are  those  of  the  Jennings,  Hamp- 
shire, Pocono,  Greenbrier  and  Maiich  Chunk  formations. 

THE  CEANESVILLE  ANTICLI^TE. 

Position. 

The  Cranesville  anticline  adjoins  the  Upper  Youghiogheny  syn- 
cline on  the  west.  It  is  bounded  on  the  north  by  Feik  Hill  and  Dog 
Ridge,  beyond  which  is  the  Lower  Youghiogheny  syncline.  The 
Avestern  and  southern  limits  of  this  fold  as  well  as  the  greater  part  of 
its  area,  are  in  West  Virginia. 

The  axis  extends  through  the  valley  east  of  IvTettle  Eidge  and  the 
town  of  Cranesville  in  a  southwesterly  direction. 
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Attitude  of  the  Strata. 

The  strike  is  quite  regular  in  direction,  keeping  parallel  to  the 
edge  of  the  fold  on  the  contoiir  lines  shown  on  Plate  XIII. 

The  dip  as  far  as  the  Maryland  end  of  this  fold  is  concerned,  seems 
to  be  quaquaversal.  It  is  fairly  regular,  although  of  small  amount, 
seldom  exceeding  8°  or  10°  in  the  northern  end  of  the  fold,  but  in- 
creasing to  a  maximum  of  about  20°  to  the  northwest  of  Corinth. 

The  pitch  along  that  part  of  the  axis  which  lies  in  Garrett  county 
is  about  500  feet  per  mile  northeastward. 

General  Features. 

The  end  of  this  fold  which  enters  Garrett  county  resembles  in  its 
structure  the  southern  end  of  the  Accident  anticline.  As  far  as  the 
facts  concerning  the  Preston  county  (West  Virginia)  continuation 
of  the  fold  are  known  to  the  author,  the  similarity  is  continued  soutli- 
v\'estward. 

The  surface  rocks  involved  in  the  part  of  the  fold  which  lies  east 
of  the  Brown-Bauer  line  are  those  of  the  Pocono,  Greenbrier,  Maiich 
Chunk  and  Pottsville  formations.  Along  the  axis  in  West  Virginia 
the  Jennings  and  Hampshire  formations  are  exposed. 

THE   LOWER   YOUGHIOGHElSrY  SYXCLIXE. 

Position. 

The  Lower  Youghioghenj'  syncline  adjoins  the  Accident  anticline 
on  the  west,  the  Upper  Youghiogheny  syncline  on  the  northwest  and 
the  Cranesville  anticline  on  the  northeast.  It  extends  northward 
into  Pennsylvania  and  westward  into  West  Virginia.  It  is  connected 
with  the  Upper  Youghiogheny  syncline  across  the  low  anticline  con- 
necting the  Accident  and  Cranesville  domes. 

The  axis  follows  a  somewhat  sinuous  course  near  the  eastern  edge 
of  the  syncline.  It  crosses  the  Pennsylvania  line  about  1^  miles  east 
of  theYoughiogheny  river  and  extends  in  a  south-southwesterly  di- 
rection. Crossing  the  Youghiogheny  river  about  one  mile  beh)W 
Selbysport,  it  continues  on  the  west  side  of  that  stream  and  at  an 

average  distance  of  one-half  mile  from  it,  as  far  as  the  mouth  of  Trap 
11 
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Run.  Here  it  takes  a  southerly  direction,  the  river  winding  back  and 
forth  across  it  as  far  as  Sang  Run.  From  this  point  it  extends  south 
into  the  high  hill  south  and  west  of  the  river,  and  joins  the  western 
fork  of  the  axis  of  the  Tapper  Toughiogheny  syncline. 

Attitude  of  the  Strata. 

The  strike  on  the  eastern  limb  of  the  fold  is  very  uniformly  N.  35° 
E.  as  far  south  as  a  point  two  miles  north  of  Sang  Eun.  Between 
here  and  Sang  Eun  there  is  great  in-egularity  of  strike.  On  the 
western  limb  of  the  fold  the  strike  is  in  general  north  and  south, 
except  in  the  southern  end  of  the  fold,  where  it  is  northwest  and 
southeast. 

The  dip  is  very  regular  on  the  eastern  limb  of  the  fold.  The  max- 
imum angle  is  about  20°.  On  the  western  limb  of  the  fold  the  dip 
is  very  irregular  in  amount  and  in  direction.  It  seldom  exceeds  5° 
or  8°.  A  low  secondary  anticline  occiirs  in  the  northwest  comer  of 
the  county  on  Sickle  Hill  and  the  ridge  to  the  northwai-d.  The  dip 
on  the  western  flank  of  this  is  very  slight.  A  very  strong  minor  fold 
occiu's  at  the  mouth  of  Laurel  Eun  and  very  near  the  axis  of  the 
syncline.    This  disturbance  is  evidently  of  slight  extent. 

The  axis  descends  to  the  northward  from  the  southern  end  of  the 
basin  to  the  Pennsylvania  line.  It  pitches  at  an  average  rate  of  about 
200  feet  per  mile  above  the  mouth  of  Salt  Block  Eun.  From  the 
mouth  of  Salt  Block  Eun  to  the  mouth  of  White  Eock  Eun  the  pitch 
is  about  330  feet  per  mile.  From  this  point  to  Krug  it  is  about  150 
feet  per  mile.  Here  it  increases  again  and  maintains  an  average  pitch 
of  260  feet  per  mile  as  far  as  Friendsville.  The  pitch  is  very  slight 
below  Friendsville  but  maintains  its  direction  to  the  northeastward. 

General  Features. 

This  fold  differs  from  the  Georges  Creek-Potomac  and  Castleman 
synclines  in  being  very  markedly  unsymmetrical.  Its  most  striking 
feature  is  the  very  strong  regular  dip  on  the  eastern  limb  as  compared 
with  the  weak  irreg-ular  dip  of  the  western  limb.  It  should  be  noted 
that  the  pitch  is  greater  than  in  any  of  the  synclines  described  above. 
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This  is  due  to  the  abnapt  termination  of  the  syncline  at  the  south 
against  the  end  of  a  steeply  pitching  anticline.  This  deflects  the 
strike  at  almost  a  right  angle,  and  the  pitch  practically  passes  into 
the  dip  of  the  southern  limb. 

The  strata  exposed  are  those  of  the  Greenbrier,  Mauch  Chunk, 
Pottsville,  Allegheny  and  Conemaugh  formations. 

CONCLUSIONS. 

The  rocks  of  Garrett  county  are  unaltered  sediments  which  have 
been  thrown  into  a  series  of  open,  slightly  unsymmetrical  folds  with 
axes  trending  toward  the  northeast  and  southwest.  The  region  pre- 
sents a  structure  which  is  similar  to  that  of  the  adjacent  regions  on 
the  northeast  and  southwest,  but  different  from  the  adjacent  regions 
on  the  southeast  and  northwest.  With  each  of  the  latter  it  has  certain 
points  in  common,  being  transitional  between  them.  While  on  the 
whole  it  has  within  itself  a  marked  individuality;  yet  too  it  has  within 
itself  certain  divergent  types  which  render  it  capable  of  division  into 
structural  sub-provinces. 

The  unit  of  structure  is  the  fold.  The  anticline  and  the  syncline 
are  from  one  point  of  view  complementary.  Yet  in  describing  a 
region  which,  like  this,  is  composed  of  alternating  anticlines  and  syn- 
clines,  either  might  be  ignored.  Each  syncline  might  be  considered 
as  extending  from  one  anticlinal  axis  to  the  next ;  or  each  anticline,  as 
from  one  synclinal  axis  to  the  next.  The  most  rational  and  consist- 
ent way  of  dividing  a  region  into  anticlinal  areas  and  synclinal  areas 
would  be  to  draw  the  line  between  the  anticline  and  the  syncline 
where  the  surface  of  any  bed  changes  from  an  upward  to  a  down- 
ward concavity.  This  would  be  along  the  line  of  greatest  dip.  There 
are  two  objections  to  this: — first,  the  difficulty  of  finding  a  fairly  con- 
tinuous and  definite  line  of  greatest  dip;  and  second,  the  fact  that  in 
this  region  the  anticlinal  crests  are  very  sharp  so  that  such  a  division 
would  throw  almost  all  of  the  reg-ion  into  the  synclinal  areas.  It 
has  been  found  that  the  line  of  outcrop  of  the  base  of  the  Pottsville 
formation  on  the  crests  of  the  Pottsville  ridges,  the  3200  foot  contour 
drawn  on  top  of  the  Pottsville  formation  and  the  crests  of  the  Potts- 
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viWe  ridges  themselves,  approximately  coincide  in  all  parts  of  the 
coiintv,  and  iii  many  regions  coincide  with  the  zones  of  steepest  dip. 
Therefore  the  anticlines  and  synclines  have  been  separated  on  these 
lines  for  the  purposes  of  this  discussion.  The  method  has  the  merit 
of  giving  the  divisions  not  only  a  strnctiiral  hut  a  topographic  and 
geologic  unity. 

The  major  folds  situated  in  part  in  Garrett  county  are  seven;  four 
of  them  being  synclines,  and  three,  anticlines.  There  is  a  long  syn- 
cline  (the  Georges  Creek-Potomac  syncline)  along  the  eastern  bound- 
ary of  the  county.  This  is  succeeded  on  the  west  by  a  long  anti- 
cline (the  Deer  Park  anticline)  which  extends  from  near  the  north- 
east to  near  the  southwest  comer  of  the  county.  West  of  this  are 
two  synclines  (the  Castleman  syncline  at  the  north  and  the  Upper 
Youghiogheny  sjmcline  at  the  south)  which  are  disconnected  by  a  low 
uplift  and  are  neither  quite  in  line  nor  quite  pai-allel.  The  axis  of 
the  latter  is  situated  farther  to  the  northwest,  and  its  direction  is 
nearer  north  and  south,  than  the  axis  of  the  former.  AVest  of  these 
two  synclines  are  two  anticlines  (the  Accident  anticline  at  the  north 
and  the  Cranes^dlle  anticline  at  the  south)  which  like  the  synclines 
last  described  are  also  disconnected,  and  whose  axes  are  both  out  of 
line  and  divergent.  The  discrepancy  in  the  position  and  direction 
of  the  axes  is  similar  to  that  of  the  axes  of  the  above  mentioned  syn- 
clines, but  is  even  greater  in  amount.  Xorthwest  of  these  anticlines 
is  a  syncline  (the  Lower  Youghiogheny  syncline).  The  Upper 
Youghiogheny  syncline,  from  its  position  flanking  the  Deer  Park  anti- 
cline on  the  west,  would  seem  to  be  more  closely  related  to  the  Castle- 
man than  to  the  Lower  Youghiogheny  s^^lcline.  But  it  is  structurally 
more  closely  related  to  the  latter,  as  it  is  joined  with  it  at  a  point  on 
the  axis  200  feet  lower  than  with  the  fonner;  and  is  a  fold  of  the 
same  broad  unsymmetrical  type. 

Faults  are  small,  infrequent  and  inconspicuous.  They  do  not 
affect  the  areal  distribution  of  the  formations,  or  the  general  character 
of  the  structure. 

The  folds  are  in  general  unsymmetrical,  the  steepest  dips  being  on 
the  eastern  limbs  of  the  synclines  and  western  limbs  of  the  anticlines. 
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In  other  words  the  northwestward  dips  are  steeper  than  the  southeast- 
ward. This  is  in  general  true  throughont  the  entire  Appalachian 
province.  The  amount  and  the  regularity  of  the  dip  decrease  from 
the  sontheastern  to  the  northwesteni  part  of  the  county.  The  amount 
of  pitch  increases  in  the  same  direction.  This  regnilar  change  in  tlie 
dip  and  pitch  from  the  southeast  to  the  northwest  entirely  changes 
the  general  character  of  the  structure.  The  continuation  of  the 
change  beyond  the  limits  of  the  county  in  either  direction  makes 
Garrett  county  a  transition  zone  between  two  radically  different  struc- 
tural provinces.  To  the  southeast  and  east  is  what  lias  been  desig- 
nated the  Vallexj  Region  of  the  District  of  Open  Folding  of  the 
Appalachian  Province,  while  to  the  northwest  is  the  Plateau  Region 
of  the  same  district.  The  former  is  characterized  by  the  canoe-shaped 
syncline  and  the  cigar-shaped  anticline.  The  latter  is  characterized 
by  the  spoon-shaped  syncline  and  the  domed  anticline.  The  eastem 
edge  of  the  Georges  Creek-Potomac  syncline  forms  the  western  bound- 
ary of  the  former  region.  The  eastem  edges  of  the  Accident  anti- 
cline and  the  Upper  Youghiogheny  syncline  form  the  eastern  bound- 
aiw  of  the  latter  region.  The  intervening  area,  comprising  in  Mary- 
land the  Georges  Creek-Potomac  syncline,  the  Deer  Park  anticline, 
and  the  Castleman  syncline,  is  transitional  between  them. 

The  Sedimentary  Eecord  in  Garrett  County, 
early  paleozoic  periods. 

At  the  beginning  of  our  record  of  geologic  history  large  parts  of 
what  is  now  the  continent  of  Xorth  America  were  covered  by  the 
sea.  Land  areas  existed  in  what  is  now  Canada  and  probably  along 
a  belt  near  the  present  Atlantic  shore.  These  lands  grew  intermit- 
tently by  elevation,  and  were  worn  away  by  the  processes  of  erosion 
which  are  now  attacking  the  land  surfaces  everywhere.  The  sea  was 
fed  by  the  Avaste  (if  the  ci'ddcd  land,  and  shallowed  and  narrowed 
because  of  receiving  these  sediments. 

The  details  of  this  early  history  are  complex  and  varied.  The 
uplift  of  the  land  Avas  sometimes  rapid  and  consequently  large 
amounts  of  sediment  were  furnished  to  the  sea  Avithin  short  periods. 
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At  other  times  the  land-surface  stood  near  sea-level  for  long  intervals, 
and  then  the  sediment  which  reached  the  sea  was  fine  in  texture  and 
small  in  volume.  The  land  itself  was  sometimes  submerged  beneath 
the  sea  so  that  marine  sediments  were  spread  over  the  old  land-surface. 
The  sea-bottom  was  at  other  times  raised  above  the  water-level  and 
the  recently  formed  strata  were  eroded  and  redeposited. 

There  is  no  positive  evidence  as  to  what  took  place  in  what  is  now 
Garrett  county  during  the  early  Paleozoic.  It  is  probable  that  most  of 
the  time  the  region  was  submerged  at  a  distance  from  shore. 

THE  DEVONIAN  PEKIOD. 

The  Early  Devonian  Epochs. 

The  rocks  which  were  laid  down  early  in  the  Devonian  Period  are 
not  exposed  in  Garrett  county.  The  character  of  the  rocks  in  adja- 
cent regions  shows  that  the  district  was  submerged  and  was  receiving 
sediment  from  a  neighboring  land-mass. 

This  land  was  near  base-level,  forming  a  broad  low  plain  from 
which  little  sediment  was  derived.  The  earliest  Devonian  sediments 
are  consequently  limestones.  Gradually  the  continent  rose,  initiating 
erosion,  and  causing  muddy  sediments  to  reach  the  sea.  The  conti- 
nent was,  however,  a  lowland  until  the  middle  of  the  Devonian,  when 
the  record  in  Garrett  county  itself  begins.^ 

The  Jennings  Epoch. 
A  very  marked  uplift  of  the  land  area  east  of  the  Devonian  sea 
began  in  middle  Devonian  time.  This  resulted  in  the  growth  of  a 
great  highland  area  along  the  present  shore  of  jSTew  England,  Xew 
Jersey,  Maryland,  and  Virginia.  Erosion  was  very  active  in  this 
region  of  uplift  and  a  vast  amount  of  sediment  was  furnished  to  the 
sea.  This  material  was  transported  by  powerful  rivers  without  sort- 
ing, and  was  deposited  in  a  series  of  deltas  upon  a  subsiding  sea- 

'  It  is  possible,  as  has  been  suggested  iu  a  paper  published  since  the  above  was  in  type, 
that  land  areas  existed  in  this  region  at  times  during  the  Silurian  and  Lower  Devonian. 
(See  Ulrich  and  Schuchert,  Kept.  N.  Y.  State  Pal.  for  1901,  pp.  633-663.) 
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bottom.  The  beds  thus  formed  now  constitute  the  Jennings  foraia- 
tion  and  are  the  oldest  rocks  exposed  in  Garrett  county.  The  abim- 
dant  marine  fossils  show  that  these  rocks  were  foi-med  in  the  open  sea. 

It  is  difficult  to  obtain  a  measure  of  the  length  of  Jennings  time. 
The  thickness  of  strata  accumulated  is  great,  but  the  accumulation 
was  rapid;  and. both  the  thickness  of  the  rocks  and  the  rapidity  of  the 
accumulation  were  local  phenomena.  In  the  southern  Appalachians 
the  same  beds  are  represented  by  only  a  few  feet  of  black  shale. 
There  the  sediments  were  lacking  and  accumulation  was  slow. 

Jennings  time  was  not  marked  by  any  legible  episodes.  It  was 
of  monotonous  uniformity,  except  when  the  minor  details  such  as 
the  shifting  of  deltas  were  concerned,  and  then  it  was  of  undecipher- 
able complexity.  The  uplift  and  erosion  of  the  highland,  the  rapid 
transportation  of  unsorted  detritus  to  the  ocean,  and  the  deposition  of 
the  sediments  upon  the  sinking  sea-floor,  were  all  uninterrupted. 

Toward  the  end  of  Jennings  time  uplift  failed  to  keep  pace  "^vith 
erosion  in  some  portions  of  the  continent  and  these  regions  approached 
topographic  maturity.  A  deep  residual  soil  then  began  to  accumu- 
late. Other  changes  took  place.  The  sea  began  to  fill  with  sediment 
and  a  coastal  plain  formed.  This  gTcw  westward  by  the  filling  of  the 
sea,  and  eastward  by  the  reduction  of  the  land  to  an  even  plain  over 
which  rivers  meandered  and  spread  the  coarser  part  of  their  burden. 

The  Hampshire  Epoch. 
Conditions  little  understood,  -which  resulted  in  the  formation  of  a 
great  series  of  red  and  green  shales  and  sandstones,  in  which  marine 
fossils  are  usually  absent,  came  into  existence  toward  the  close  of  the 
Devonian.  These  beds  constitute  the  Hampshire  formation,  or  as 
it  has  been  called  in  Pennsylvania  and  New  York,  the  Catskill 
formation. 

The  Catskill  epoch  is  not  to  be  considered  as  a  fixed  and  definite 
time  in  geologic  history,  to  which  the  age  of  certain  formations  can 
everywhere  be  referred.  It  represents  rather  a  migrating  set  of  con- 
ditions which  began  in  eastern  New  York  and  northeastern  Penn- 
sylvania in  middle  Devonian  time  and  continued  ther'e  until  after 
the  beginning  of  the  Carboniferous.    In  western  New  York  and 
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iiortlnvestern  Pennsylvania  it  did  not  begin  until  the  close  of  the 
Devonian.  In  Maryland  and  in  the  adjacent  regions  it  began  imme- 
diately after  the  Chemung  as  here  recognized  and  ended  before  the 
deposition  of  the  earliest  known  Carboniferous  sediments.  The 
Hampshire  epoch  is  that  part  of  geologic  time  during  which  Catskill 
conditions  existed  in  Maryland  and  adjacent  regions. 

Hampshire  time  differed  from  Jennings  time  in  this  region  in 
that  red  and  green  strata  were  deposited  in  waters  whieli  did  not 
contain  marine  life.  The  conditions  which  brought  aboiit  this  change 
are  very  imperfectly  understood.  The  known  facts  seem  to  be  limited 
to  the  following: 

In  the  first  place  the  waters  became  unfavorable  to  marine  life, 
as  is  indicated  by  the  apparent  absence  of  fossils.  Furthermore, 
as  far  as  known,  the  position  of  the  shore  did  not  change,  for  there 
is  no  evidence  of  an  unconformity  by  overlap,  such  as  would  result 
from  a  marine  transgression;  or  of  the  transfer  of  coastal-plain  accu- 
mulations into  the  sea,  such  as  would  result  from  a  marine  recession. 
The  volume  of  ?ediment  was  continued  while  its  character  changed, 
this  change  consisting  in  an  increase  in  the  amoimt  of  thoroughly 
oxidized  material  and  in  a  decrease  in  the  amount  of  fresh  and 
unsorted  material. 

The  conditions  above  cited  might  have  come  aboiit  as  the  result 
nf  the  following  causes.  To  begin  with,  the  region  bordering  the 
coast  having  been  reduced  by  subaerial  erosion  to  a  low-lying  plain, 
over  which  all  coarser  river  sediments  were  spread,  only  the  finer 
sediments  reached  the  sea.  At  the  same  time  increased  activity  of 
erosion  at  a  distance  from  the  shore,  due  either  to  an  elevation  which 
did  not  affect  the  coast,  or  to  increased  precipitation,  swelled  the 
volume  of  the  rivers,  resulting  in  the  transportation  to  the  coastal 
plain  of  a  large  bulk  of  sediment  of  which  only  the  more  oxidized 
and  finer  portions  reached  the  sea.  The  surface  from  which  this 
material  originally  came  was  deeply  disintegrated  and  was  attacked 
rapidly  by  the  strengthened  streams.  The  result  was  a  large  accumu- 
lation of  coarse  material  on  the  coastal  plain,  and  a  large  influx  of 
fresh  water  and  of  fine  sediment  into  the  sea.    As  a  residt  either  of 
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the  amoiint  of  this  muddy  material  and  fresh  water  which  was  poured 
into  the  sea,  or  of  unknown  changes  in  the  sea  itself,  the  marine 
life  of  the  Devonian  was  destroyed.  The  waters  which  extended 
over  the  northern  Appalachian  region  must  have  been  shallow  and 
cut  off  from  the  main  ocean  or  they  could  not  have  been  so  profoundly 
affected.  The  Hampshire  epoch  was  uniform  in  its  conditions  from 
beginning  to  end,  and  was  probably  of  long  duration. 

THE  CARBONIFEROUS  PERIOD. 

The  change  from  the  Devonian  to  the  Carboniferous  sediments  in 
the  region  under  discussion  is  of  gToat  lithologic  abruptness.  The 
surface  is  so  sharp  as  never  to  be  mistaken.  Whether  or  not  it  is 
marked  by  an  unconformity  is  a  question  which  cannot  at  present 
be  decided. 

The  Pocono  Epoch. 
According  to  Mr.  Bailey  Willis '  the  beginning  of  Carboniferous 
time  was  accompanied  by  a  slight  submergence  and  a  tilting  of  the 
coastal  plain  toward  the  west.  The  red  sediments  which  had  been 
supplied  to  the  sea  during  late  Devonian  time  failed;  either  because 
the  deep  oxidized  residual  which  had  furnished  them  was  exhausted 
or  because  transportation  to  the  open  sea  was  prevented  by  the  sub- 
mergence. At  the  same  time  the  coarse  and  cleanly  washed  quartzose 
sediments  which  had  been  accumulating  in  the  beaches  and  sand- 
flats  of  the  Devonian  coastal  plain  were  delivered  rapidly  to  the 
waters  of  the  open  sea  and  were  spread  as  a  broad  sheet  of  con- 
glomerate and  sand.  These  beds  form  the  Pocono  sandstone.  Some 
of  the  beaches  and  lagoons  of  earlier  times  were  probably  then 
entombed  and  preserved  without  destruction  in  the  mass  of  partly 
transported  and  re-deposited  matei-ial.  This  made  the  sediments  of 
the  Pocono  of  great  complexity  of  character  and  discordance  of  bed- 
ding. The  great  and  rapid  variations  in  thickness  of  the  formation 
find  explanation  in  previous  irregularities  of  the  sea-bottom,  in  local 
differences  in  the  amount  of  material  at  hand,  and  above  all  in  the 
varying  distance  from  shore. 

'  Paleozoic  Appalachia;  ^Id.  GeoL  Survey,  vol.  iv,  p.  65. 
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Interbedded  with  the  sandstone  and  conglomerate  are  beds  of  fine 
shale,  some  of  which  cany  abundant  marine  fossils.  These  are  prob- 
ably the  most  shoreward  representatives  of  the  normal  marine  sedi- 
ments which  form  the  "Waverly  group  in  Ohio  where  they  contain 
the  remains  of  floiirishing  marine  life. 

Pocono  time  was  marked  by  rapid  submergence  and  the  rapid 
delivery  to  the  sea  of  the  beach  accumulations  of  previously  washed 
and  sorted  material.  The  duration  of  Pocono  time  was  probably 
not  long. 

The  Greenbrier  Epoch. 

The  beginning  of  Greenbrier  time  was  marked  by  a  sudden 
decrease  in  the  amount  of  sedimentation.  The  waters  of  the  Appa- 
lachian sea  became  clearer  and  deeper  and  little  or  no  arenaceous 
sediments  were  deposited.  These  waters  teemed  with  marine  life,  and 
by  the  agency  of  these  organisms,  aided  perhaps  by  chemical  pre- 
cipitation, beds  of  limestone  were  laid  down.  The  argillaceous  char- 
acter of  most  of  the  limestone,  and  the  presence  of  interbedded  strata 
of  red  shale  indicate  that  land  was  near  enough  to  furnish  some 
detritus.  The  nature  of  this  sediment  shows  that  the  land  had  a 
deeply  disintegrated  surface  and  that  the  shore-line  was  sufiiciently 
embayed  or  beach-boxmd  to  prevent  the  coarser  material  from  reach- 
ing the  open  sea.  It  Avas  probable  that  the  submergence  which 
brought  the  deep  clear  ocean  waters  into  the  region  converted  the 
lower  courses  of  the  rivers  into  estuaries  in  which  the  coarser  part 
of  the  land-waste  was  held. 

The  "  siliceous  limestone  "  or  calcareous  cross-bedded  sandstone 
at  the  base  of  the  Greenbrier  records  that  stage  of  the  submergence 
when  the  last  of  the  pebbly  beaches  disappeared  below  the  sea  and 
clear  marine  waters  first  extended  over  them.  The  cross-bedding  in 
this  rock  was  the  work  of  the  undertow  and  tides  on  tops  and  sides  of 
these  already  submerged  beaches.  They  are  a  lithologic  transition 
from  the  Pocono  to  the  Greenbrier,  but  belong  most  positively  to  the 
age  of  the  latter. 

The  absence  of  fossils  in  these  beds  is  to  be  explained  by  the  sub- 
mergence and  the  accompanying  eastward  transfer  of  the  shore-line 
having  been  too  rapid  for  the  fauna  to  accompany  it. 
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Shortly  after  this  first  invasion  of  marine  waters  from  the  west, 
the  ponded  Pocono  rivers  succeeded  in  clearing  their  mouths  of  the 
marine  waters  and  poured  an  accumulation  of  muddy  sediment  into 
the  sea.  Then  were  deposited  the  red  and  green  shales  and  thin 
argillaceous  limestones  of  the  Middle  Greenbrier.  It  is  probable 
that  these  deposits  record  a  halt  in  the  subsidence. 

The  purer,  more  thickly-bedded  limestones  which  predominate  in 
the  upper  part  of  the  Greenbrier  formation  are  the  record  of  a 
renewed  and  continued  subsidence  which  lasted  throughout  the 
remainder  of  Greenbrier  time.  Marine  conditions  then  existed  for 
a  long  period  and  over  a  wide  area.  From  time  to  time  muddy 
sediment  reached  the  sea  but  it  did  not  interfere  with  life,  for  the 
limestones  and  shales  are  both  fossiliferous. 

The  Mauch  Chunk  Epoch. 

The  beginning  of  the  Mauch  Chunk  epoch  was  marked  by  the 
invasion  of  that  part  of  the  sea  in  which  the  present  Mauch  Chunk 
shales  of  Maryland  were  deposited  by  a  gi-eat  volume  of  muddy 
sediment  similar  to  that  which  from  time  to  time  reached  it  during 
the  Greenbrier  epoch.  The  clear  marine  waters  and  the  marine  fauna 
were  driven  away  and  a  great  thickness  of  mud  and  sand  was  rapidly 
deposited.  This  was  occasioned  by  an  elevation  of  the  continent 
sufficient  to  quicken  erosion  and  to  bring  the  region  under  discussion 
within  the  zone  which  could  receive  muddy  sediments ;  but  not  enough 
to  submerge  the  beaches  or  to  deliver  coarse  unsorted  material  to  the 
waves.  The  conditions  of  Catskill  time  were  repeated.  The  already 
deeply  weathered  and  oxidized  soil  was  stripped  off  and  carried  to 
the  sea  but  on  the  way  the  coarser  material  lagged  behind  and  was 
accumulated  in  flood-plain  and  coastal-plain  sediments  which  were 
not  to  receive  their  final  deposition  until  the  next  epoch. 

The  PottsviUe  Epoch. 

The  beginning  of  Pottsville  time  was  marked  by  the  change  from 
the  deposition  of  fine  oxidized  sands  and  clays  to  that  of  much  coarser 
and  fresh  sands  and  gravels.    It  was  such  a  change  as  accompanies 
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a  submergence  and  seaward  tilting  of  an  old  land  surface.  The 
coastal-plain  accumulations  were  rapidly  swept  into  the  sea  and  rede- 
posited  without  resorting. 

The  history  of  Pottsville  time  is  complex,  varying  much  within 
short  intervals,  not  merely  from  time  to  time,  but  from  place  to  place. 

The  lowest  beds  of  the  Pottsville  in  Maryland  are  much  younger 
than  those  of  the  regions  to  the  northeast  and  southwest.  It  is  thus 
evident  either  that  there  was  no  sedimentation  in  Maryland  during 
the  earliest  Pottsville  time,  or  that  any  such  sediments  as  ever 
existed  have  been  eroded,  or  that  the  oldest  Pottsville  sediments 
of  these  other  regions  are  contemporaneous  with  part  of  the  Mauch 
Chunk.  This  question  has  been  discussed  by  Mr.  Da^-id  White 
who,  while  he  regards  the  present  evidence  as  inconclusive,  is  inclined 
toward  the  last  explanation. 

In  the  Maryland  region  the  beginning  of  Pottsville  time  was 
marked  by  the  deposition  of  a  thin  sandstone,  following  the  cessation 
of  the  deposition  of  red  sediments  and  possibly  following  a  still  later 
period  of  erosion. 

The  next  episode  was  the  invasion  of  fine  lagoon  and  marsh  sedi- 
ments producing  a  succession  of  fine  sandstones,  shales,  and  coal 
seams.  These  beds  carry  the  very  distinctive  Sharon  flora  and  are 
hence  to  be  correlated  with  the  Avidespread  Sharon  coal-groiip.  The 
existence  of  these  beds  implies  an  interval  of  quiescence  of  consid- 
erable duration  which  extended  over  a  wide  area. 

The  Connoquenessing  sandstones  indicate  that  Sharon  time  was 
followed  by  a  tilting  of  the  continent  to  the  seaward  ^vhich  submerged 
the  marsh  deposits  and  spread  over  them  not  only  part  of  the  barrier 
beaches  behind  which  they  had  accumulated  but  the  sands  and  gravels 
which  had  been  accumulating  along  the  flood-plains  of  the  rivers. 
About  the  middle  of  Connoquenessing  time  there  was  a  short  period 
of  quiescence  during  which  the  Quakertown  coal  with  its  accompany- 
ing shales  was  spread  in  a  great  marsh  which  extended  not  only 

'  The  Stratigraphic  Succession  of  the  Fossil  Floras  of  the  Pottsville 
Formation  in  the  Southern  Anthracite  Coal  Field,  Pennsylvania.  20th 
Ann.  Eept.  U.  S.  Geol.  Survey,  part  ii,  pp.  749-928. 
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over  the  region  under  discussion  but  over  the  gi-eater  part  of  what 
is  now  westem  Pennsylvania,  eastern  Ohio,  and  northern  West  Vir- 
ginia. But  immediately  after  the  deposition  of  the  coal  the  condi- 
tions which  existed  during  early  Connoquenessing  time  were  resumed 
and  continued  with  great  uniformity. 

After  the  deposition  of  the  Connoquenessing  sandstone,  the  region 
which  is  now  Garrett  county  again  became  a  great  coal  marsh  in 
which  the  Mercer  coals  and  shales  were  laid  doAvn.  This  marsh 
extended  over  the  whole  of  western  ^Maryland  and  the  larger  part 
of  western  Pennsylvania,  northern  West  Virginia  and  eastern  Ohio. 
In  its  more  minute  details  the  history  of  the  Mercer  stage  was  com- 
plex. In  some  places  as  many  as  three  coals  were  deposited,  while  in 
others  there  was  only  one.  In  some  regions  two  limestones  were 
deposited,  but  both  of  them  are  absent  in  Maryland. 

Another  gTeat  sandstone,  the  Homewood,  was  spread  over  the  Mer- 
cer shales  and  coals.  The  deposition  of  this  sandstone  probably 
records  a  gradual  subsidence  during  which  the  barrier-beach  was 
driven  landward  burying  the  Mercer  marshes.  The  culmination 
of  this  movement  terminated  Pottsville  time. 

The  Allegheny  Epoch. 

Allegheny  time  began  with  the  period  of  quiet  which  succeeded 
the  submergence  during  which  the  IIomcAvood  sandstone  was  laid 
down.  As  soon  as  this  submergence  ceased  the  broad  area  of  sand 
with  its  surface  in  the  littoral  zone  was  converted  into  a  swamp  in 
which  was  formed  the  Brookville  coal.  The  formation  of  this  coal  was 
followed  in  some  portions  of  the  field  by  a  very  slight  submergence 
which  permitted  the  accumulation  of  mud.  "When  this  submergence 
ceased  another  SAvamp  was  formed  in  which  the  Clarion  coal  was 
formed.  In  those  localities  Avhere  there  was  little  or  no  submergence 
during  this  inter\'al  the  Brookville  and  Clarion  coals  are  represented 
by  a  single  seam.  In  such  localities  the  coal  represents  hotli  the 
Brookville  and  the  Clarion.  In  some  other  localities  one  or  the  other 
may  be  and  probably  is  absent,  because  that  spot  was  the  location 
of  an  island  or  a  lake  within  the  marsh.    The  Clarion  sandstone 
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which  overlies  the  Clarion  coal  represents  a  crustal  submergence  of 
broad  extent  and  considerable  magnitude,  which  resulted  in  spread- 
ing the  sands  of  the  barrier-beach  and  of  the  flood-plains  over  the 
marsh  accumulations.  This  was  followed  by  a  greater  submergence 
which  brought  the  entire  district  into  the  region  of  the  accumula- 
tion of  fine  sediments.  The  shales  which  overlie  the  Clarion  sand- 
stone date  from  this  time,  as  does  also  the  Ferriferous  "  limestone. 
It  is  evident  that  this  submergence  was  greater  toward  the  north 
and  northwest,  for  the  limestone  carries  a  marine  fauna  only  in  Ohio, 
Pennsylvania  and  the  northern  part  of  Maryland  and  West  Virginia, 
while  in  the  southern  part  of  West  Virginia  and  in  the  adjacent 
part  of  Maryland  it  is  of  a  fresh  or  brackish  water  type.  As  soon 
as  the  bed  of  shales  in  which  the  "  Ferriferous  "  limestone  is  included 
was  built  up  to  the  littoral  zone,  a  marsh  began  to  develop  upon  its 
surface  and  the  Lower  Kittanning  coal  was  formed.  The  coal  seam 
known  as  the  "  Split-six  "  records  the  development  of  a  local  marsh 
dating  between  the  age  of  the  "  Ferriferous "  limestone  and  that 
of  the  Lower  Kittanning  coal.  The  area  of  the  Lower  Eattanning 
marsh  covered  a  region  including  what  is  now  the  bituminous  coal 
fields  of  Pennsylvania,  Maryland,  West  Virginia,  Ohio  and  probably 
part  of  Kentucky.  Large  areas  within  this  marsh  became  submerged 
enough  for  the  Lower  Kittanning  coal  to  be  covered  by  a  few  feet 
of  mud.  The  Middle  Kittanning  coal  was  laid  down  upon  this  shale, 
or  in  the  absence  of  the  shale,  directly  upon  the  Lower  Kittanning 
coal. 

The  Middle  Kittanning  coal  was  almost  immediately  submerged 
to  the  zone  of  the  rapid  accumulation  of  sand,  and  cross-bedded  sands 
were  spread  over  it.  Upon  this  new  surface  local  marshes  imme- 
diately developed  in  which  the  upper  Kittanning  coal  was  formed. 

The  succeeding  time  interval  was  characterized  by  the  rapid  and 
somewhat  irregular  accumulation  of  sandstone  and  shale.  The  local 
variations  are  probably  due  to  differences  in  source  of  supply  and 
in  stream  action.  There  was  probably  a  moderate  submergence  after 
the  formation  of  the  I^^pper  Kittanning  coal  attended  by  uplift  and 
increased  erosion  in  the  interior.    The  local  occurrence  of  the  Lower 
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Freeport  limestone  in  this  interval  suggests  local  deeps  or  quiet  places 
along  shore  which  land  detritus  did  not  reach. 

The  Lower  Freeport  coal  records  the  next  period  of  widespread 
tranquillity.  The  marsh  in  which  this  coal  was  formed  does  not 
appear  to  have  been  as  uniform  and  unbroken  as  the  Kittanning 
marshes. 

The  deposits  which  cover  the  ].ower  Freeport  coal  are  in  some 
places  shale  and  in  others  sandstone.  This  indicates  variations  in 
amount  of  submergence,  local  differences  in  supply,  or  both. 

The  variable  succession  of  events  during  which  these  shales  and 
sandstones  were  laid  down  was  followed  by  greater  quiet.  During 
this  interval  only  fine  sediments  were  accumulated.  These  consist 
in  some  places  of  limestone,  in  others  of  iron  carbonate,  and  in  others 
of  fire-clay.  The  Lower  Freeport  limestone  and  the  Bolivar  fire-clay 
date  from  this  time. 

Then  came  an  invasion  of  rank  vegetation,  and  the  Upper  Free- 
port  coal  was  formed.  The  IFpper  Freeport  marsh  was  one  of  great 
extent  and  uniformity.  According  to  Professor  I.  C.  White '  this 
coal  is  more  regular  and  persistent  in  Pennsylvania  than  elsewhere, 
although  it  is  workable  over  large  areas  in  West  Virginia  and  Ohio. 
The  destruction  and  burial  of  the  vegetation  in  this  marsh  ended 
Allegheny  time. 

The  Conemaugh  Epoch. 

Conemaugh  time  began  with  a  general  and  widespread  submerg- 
ence which  spread  the  previously  formed  beach  accumulations  over 
the  Upper  Freeport  coal,  and  formed  the  Mahoning  sandstone.  This 
marine  trangression  was  of  wide  extent  and  must  have  been  of  long 
duration.  During  its  progress  the  Upper  Freeport  marsh  was  being 
driven  eastward  so  that  the  Upper  Freeport  coal  of  the  most  eastern 
basins  of  Maryland,  West  Virginia  and  Pennsylvania  is  contempo- 
raneous with  part  at  least  of  the  Mahoning  sandstone  of  Ohio.  Dur- 
ing the  middle  of  Mahoning  time  there  were  developed  in  parts 
of  this  region  small  marshes  in  which  the  Mahoning  coal  was  formed. 

•Bull.  65,  U.  S.  Geol.  Survey,  p.  147. 


176 


THE   GEOLOGY  OF  GARRETT  COUXTY 


During  the  formation  of  this  coal  the  submergence  must  have  ceased 
long  enough  for  the  land  detritus  to  be  built  into  a  beach.  The  pre- 
dominance of  shale  over  sandstone  at  the  horizon  of  the  Upper 
Mahoning  sandstone  in  this  region  indicates  that  the  supply  of  ma- 
terial in  the  banuer-beach  was  not  very  great  or  else  that  the  stream? 
had  filled  their  channels  with  debris  to  such  an  extent  that  they  were 
carrying  a  large  amount  of  unsorted  material  to  the  coast. 

Mahoning  time  ended  with  the  deposition  of  the  last  sand.  The 
submergence  had  reached  such  a  point  at  this  time  that  only  very 
fine  material  was  reaching  the  sea.  As  soon  as  sedimentation  caught 
up  with  this  submergence  a  marsh  of  very  broad  extent  was  spread 
over  the  newly  made  flats  and  the  Masontown  coal  was  formed.  The 
Masontown  marsh  covered  all  of  ^laryland  west  of  Cumberland, 
most  of  southwestern  Pennsylvania,  all  of  eastern  Ohio,  the  greater 
part  of  West  Virginia  and  part  of  Kentucky.  That  conditions  were 
extremely  uniform  over  the  greater  part  of  this  area  is  shown  by 
the  almost  entire  absence  of  variation  in  the  character  of  this  coal. 
The  marsh  was  so  large  that  the  vegetation  grew  for  the  most  part 
in  clear  water  and  consequently  the  coal  is  remarkably  free  from 
impurities. 

The  barrier  behind  which  the  Masontown  marsh  existed  was  low 
and  contained  a  small  amount  of  sand  compared  with  the  area  of 
the  marsh.  Consequently  when  the  submergence  which  terminated 
the  formation  of  the  coal  took  place,  the  overlying  bed  was  not 
formed  from  the  sand  of  the  barrier-beach  driven  inland  by  the  waves. 
But  marsh  and  beach  together  were  submerged  vinder  the  waters 
of  the  open  sea  and  the  first  covering  which  the  coal  received  was 
of  shale.  As  soon  as  from  five  to  eight  feet  of  shale  was  deposited 
the  marine  life  which  had  been  living  farther  from  shore  colonized 
this  newly-made  sea-floor,  and  flourished  there.  In  this  wav  the 
Lower  Cambridge  limestone  was  spread  as  a  broad  continuous  sheet 
at  a  very  uniform  distance  of  about  six  feet  above  the  Masontown 
coal.  Then  there  was  a  continental  elevation  which  increased  the 
amount  of  sediment,  rendering  the  conditions  more  and  more  unfav- 
orable for  marine  life  until  as  the  deposits  became  a  sand,  the  fauna 
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entirely  disappeared.  The  Buffalo  sandstone  was  then  rapidly  laid 
down.  This  sandstone  was  evidently  derived  from  a  partly  sorted 
mass  of  sand,  which  during  the  formation  of  the  Lower  Camhridge 
limestone,  had  been  deposited  on  a  coastal  plain  which  lay  to  the 
eastward  of  that  part  of  the  Carboniferous  sea  in  which  llie  lime- 
stone was  deposited.  Still  farther  to  the  east  lay  a  low  continent 
whose  surface  was  being  deeply  disintcm  atcd  by  aerial  agencies. 

The  next  step  in  the  history  of  the  sediments  was  the  submergence 
of  the  continental  mass,  probably  accompanied  by  a  seaward  tilting. 
This  brought  the  last  of  the  coastal-plain  sands  below  the  reach  of 
the  -waves,  admitted  the  marine  waters  to  the  Maryland  region,  and 
delivered  the  red  I'csidual  soil  of  the  old  land  surface  to  the  sea. 
The  result  was  the  deposition  of  a  series  of  red  and  gray  shales  and 
marine  fossiliferous  limestones.  The  Upper  Cambridge  limestone, 
represented  in  JNIaryland  by  two  limestone  bands  17  feet  apart, 
belongs  here.    The  red  shales  carry  some  marine  fossils. 

The  sea  was  gradually  being  driven  back  by  the  growth  of  the 
land  and  soon  the  shore  was  transferred  westward  beyond  the  Mary- 
land region.  Then  a  great  marsh  was  spi-ead  as  far  west  as  the 
Monongahela  river,  and  in  it  the  Bakerstown  coal  was  formed. 

Over  the  Bakerstown  coal  the  rivers  spread  a  deposit  of  cross- 
bedded  sand  which  is  now  known  as  the  Saltsburg  sandstone.  As 
this  sand  was  extended  seaward  the  land  sank  until  the  coarser 
deposits  failed  to  reach  the  coast,  and  a  deposit  of  shale  was  laid 
down  along  the  shore.  A  coastal  jilain  was  thus  built  up  of  fine 
material,  the  coarser  land-debris  being  held  back  in  the  estuaries  and 
on  the  flood-plains  of  the  overburdened  streams.  The  coastal  plain 
then  was  brought  to  sea-level,  a  barrier  beach  was  formed  around  its 
outer  edge,  and  a  great  marsh  was  enclosed  within.  The  Friends- 
ville  coal  was  formed  in  this  marsh.  The  extent  of  this  marsh  was 
practically  the  same  as  that  of  the  marsh  in  Avhicli  the  Masontown 
coal  was  formed.  The  history  of  the  Masontown  marsh  was  repeated. 
The  entire  coast, — barrier  beaches,  marsh,  and  estuaries  were  sub- 
merged below  the  open  sea,  thus  cutting  off  the  supply  of  terrestrial 
debris  from  this  region  and  admitting  a  marine  fauna,  by  the  agency 
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of  which  the  marine  Ames  limestone  Avas  formed.  It  must  be  noted 
that  in  this  case  the  invasion  of  the  marine  fauna  was  so  rapid  that 
the  limestone  rests  directly  on  the  coal. 

This  submergence  was  of  short  duration.  The  land  mass  was  ele- 
vated, bringing  muddy  sediments  into  the  region  under  discussion, 
and  the  marine  fauna  was  driven  to  the  west.  The  elevation  of  the 
sea-floor  and  the  sedimentation  from  rivers  resulted  in  a  deposit 
of  muddy  and  sandy  material  over  the  continental  shelf.  Soon  these 
deposits  reached  the  ocean  level,  and  a  marsh  was  inclosed  in  which 
the  ElMick  coal  was  formed.  This  coal  is  thin  and  very  variable  in 
Maryland,  but  whether  this  is  due  to  the  conditions  of  its  formation 
or  to  its  subsequent  erosion  is  not  knoAvn.  It  seems  probable  that 
the  elevation  which  rendered  the  formation  of  the  coal  possible  con- 
tinued to  some  ext-ent  during  and  after  its  formation,  and  that  thus 
not  only  was  the  surface  of  the  coal  somewhat  eroded  but  the  shore 
was  transferred  far  to  the  westward,  and  the  continent  sufliciently 
raised  so  that  stream  action  was  greatly  accelerated.  This  elevation 
terminated  the  marine  history  of  the  region. 

It  is  also  probable  that  from  this  time  on  differential  uplift  played 
a  greater  and  greater  part.  The  wai-ping  of  the  crast  increased  the 
elevation  more  rapidly  in  the  interior  than  on  the  coast  and  barriers 
due  to  differential  uplift  kept  back  the  sea.  The  thick  deposits  of 
sand  and  gravel  which  were  then  laid  down  form  the  Morgantown 
sandstone,  the  base  of  which  records  the  break  either  between  the 
middle  and  upper  Carboniferous'  or  between  the  Carboniferous  and 
Permian.' 

It  seems  probable  that  when  the  Morgantown  sandstone  was  depos- 
ited the  Appalachian  gulf  ceased  forever  to  be  marine.  This  was 
due  in  part  to  the  decrease  in  area  of  the  g-ulf  especially  at  the  north- 
east end,  in  part  to  the  general  shallowing  of  the  gulf  throughout, 
and  in  part  to  the  fact  that  the  repeated  seaward  tiltings  had  increased 
the  gradient  of  the  westward-flowing  stream,  reducing  at  the  same 
time  that  of  those  flowing  to  the  east,  and  had  thus  diverted  a  large 
amount  of  drainage  from  the  Atlantic  into  the  gulf. 

'  I.  C.  White,  Bull.  65,  U.  S.  Geol.  Survey,  pp.  19,  70. 
'  I.  C.  White,  Amer.  Geol.,  vol.  xxi.  p.  51. 
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Tlie  Morgantown  sandstone  is  the  product  of  a  great  elevation 
which  transferred  the  previously  accumulated  coastal-plain  deposits 
into  the  sea,  eroding  and  then  burying  the  marine  and  coastal-marsh 
deposits  which  had  been  formed  in  the  time  just  passed.  This  eleva- 
tion was  in  large  part  differential,  and  the  land  areas  were  elevated 
more  than  the  sea  and  coast.  As  far  as  the  coast  was  concerned  the 
elevation  did  not  continue  long.  In  fact  it  is  highly  probable  that 
after  a  very  short  time  the  coast  began  to  be  submerged.  Due  in 
part  to  this  reverse  movement  Avhich  may  have  involved  to  some 
extent  the  whole  land-mass,  and  in  part  to  the  fact  that  erosion  was 
counteracting  the  effect  of  elevation,  the  sediments  gradually  became 
finer.  The  upper  part  of  the  Morgantown  sandstone  grades  into  a 
sandy  shale. 

The  red  and  green  shales  which  frequently  overlie  the  Morgan- 
town  sandstone  record  an  epoch  in  which  a  large  part  of  the  land  lay 
near  base-level  and  only  the  finer  sediments  reached  the  sea.  Toward 
the  latter  part  of  this  epoch  a  fresh  water  limestone  (the  Clarksburg 
limestone)  was  laid  down.  The  next  step  was  the  development  of  a 
very  extensive  coal  marsh  in  which  the  Franklin  coal  was  formed. 

The  Connellsville  sandstone  records  another  seaward  tilting  which 
spread  the  sand  and  gravel,  which  had  failed  to  reach  the  sea  during 
the  preceding  time,  over  the  finer  deposits. 

Connellsville  time  was  followed  by  a  submergence  and  an  epoch 
of  quiet  in  which  little  sand  and  no  gravel  passed  the  shore  line. 
Fine  sands  alternated  with  clays  and  limy  muds.  Several  coal 
marshes  were  developed  but  these  were  of  local  extent.  The  epoch 
was  marked  by  gentle  and  somewhat  irregular  submergence  and  slow 
sedimentation.  Finally  the  bottom  of  the  greater  part  of  the  gulf 
was  brought  near  water  level  and  the  Conemaugh  epoch  end^d. 

The  Monongahela  Epoch. 

Monongahela  time  began  with  the  gTowth  of  vegetation  on  the 
even  surface  which  was  formed  in  the  Appalachian  gulf  in  the 
closing  days  of  Conemaugh  time.  This  was  the  Pittsburg  marsh 
and  in  it  was  formed  the  Pittsburg  coal.    The  Pittsburg  marsh  was 
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of  long  duration,  and  conditions  were  of  remarkable  uniformity  in 
the  various  parts  of  it.  Such  changes  as  took  place,  for  example  the 
interruption  of  vegetable  gTowth  by  the  deposition  of  mud,  likewise 
extended  over  broad  areas.  The  epoch  of  the  Pittsbiirg  coal  was  inter- 
rupted by  a  vers'  gentle  and  widespread  submergence  without  tilting, 
which  brought  the  mai-sli  below  the  watei-s  so  that  it  was  covered 
by  fine  mud.  That  the  land  areas  shared  in  this  submergence  is  shown 
by  the  fact  that  coarse  material  is  not  included  in  this  covering. 
The  waters  soon  became  deep  and  clear  enough  for  a  deposit  of  lime- 
stone (Redstone  limestone)  to  form.  The  formation  of  this  limestone 
brought  the  sea-bottom  again  to  the  surface  of  the  water  and  a  marsh 
developed  in  which  the  Redstone  coal  was  formed.  The  next  step 
was  another  gradual  siibmergence  which  involved  land  and  sea  areas 
alike,  and  resulted  in  the  deposition  of  more  shale  and  limestone. 
This  limestone  (Sewickley)  is  somewhat  irregular  in  extent  and  occa- 
sionally grades  laterally  into  the  shale.  The  water  was  not  every- 
where deep  enough,  or  far  enoTigh  removed  from  the  mouths  of  rivers 
for  limestone  to  form. 

After  the  formation  of  the  limestone  the  land  rose  and  a  coal 
marsh  formed  and  migi-ated  westward  along  the  receding  shore.  In 
this  marsh  the  Sewickley  coal  was  formed.  The  presence  in  some 
regions  of  two  Sewickley  coals  separated  by  an  interval  of  shale  indi- 
cates that  the  Sewickley  marsh  was  locally  submerged,  and  that  the 
last  stages  of  the  marsh  were  spread  in  some  regions  directly  over 
its  old  surface,  and  in  others  over  the  muds  Avhich  liad  there  buried 
the  older  part  of  the  marsh.  The  Maryland  region  was  one  of  the 
latter  type. 

After  the  formation  of  the  upper  Sewickley  coal  the  sea-bottom 
sank  with  evidently  some  differential  movement.  The  submergence 
was  probably  greater  in  the  region  which  is  now  western  Pennsyl- 
vania and  Ohio  than  in  T\"est  Virginia  and  Maryland.  In  Maryland 
and  West  Virginia  shale  and  sandstone  were  deposited,  while  in  Ohio 
and  western  Pennsylvania  the  deposits  were  of  limestone  and  shale. 
Immediately  after  the  deposition  of  the  main  mass  of  limestone  or 
of  sandstone,  a  coal  marsli  was  locally  developed  and  in  it  the  Union- 
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town  coal  was  formed.  Submergence  followed  this,  and  a  deposit 
of  shale  and  sandstone  was  laid  down.  Then  the  waters  became 
deeper  and  the  Waynesbiirg  limestone  was  formed.  Subsequently 
the  waters  became  extremely  shallow  and  a  marsh  was  developed,  in 
which  the  Waynesburg  coal  was  formed.  The  final  interruption  of 
vegetable  groAvth  and  burial  of  this  swamp  ended  Monongahela  time, 
and  with  it  the  Carboniferous. 

THE  PERMIAN  PERIOD. 

Tlie  Dunhard  Epoch. 

Dunkard  time  began  with  the  gentle  submergence  which  buried 
the  "Waynesburg  marsh.  The  events  of  this  epoch  in  Maryland  are 
not  well  known  because  the  rocks  are  not  Avell  exposed.  It  w^as  evi- 
dently a  time  of  gentle  and  continuous  submergence,  and  of  slow 
sedimentation  in  fresh  or  brackish  water. 

There  is  no  record  preserved,  in  the  Maryland  rocks,  of  the  last 
half  of  the  Dunkard  epoch.  Sedimentation  probably  continued  in 
this  region  until  the  Appalachian  gulf  was  finally  filled.  This  ended 
the  Paleozoic  sedimentary  record  in  this  part  of  the  world. 

THE  MESOZOIC  AND  CENOZOIC  ERAS. 

The  P re-Quaternary  Periods. 

Garrett  county  like  the  rest  of  the  Appalachian  region  was  a  land 
area  during  the  entire  Mesozoie  and  Cenozoic  time.  It  received  no 
sediment,  but  was  a  region  subject  to  uplift,  folding,  and  erosion. 
There  is  no  chronologic  record  of  the  process  of  folding  to  which 
these  rocks  have  been  subjected.  The  present  structure  shows  the 
final  result  of  the  folding  without  any  historical  details.  The  folding 
took  place  at  no  great  depth  below  the  surface  and  was  not  accom- 
panied by  any  sudden  or  violent  movement.  It  may  have  occurred 
at  one  or  at  several  periods. 

The  uplift  and  ci'fision  find  ex])vo>-i(in  only  in  the  topographic 
form.  Such  details  of  tliis  process  as  \v.\\v  \n  m  made  out  have  been 
discussed  in  the  eliaptev  on  PJiysiogi'apliy. 
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The  Quaternarrj. 
Quaternary  time  in  Garrett  county  was  a  period  of  erosion  accom- 
panied by  the  local  and  temporary  deposition  of  sediments  along  the 
water  courses  and  behind  barriers  of  resistant  rock.  The  minor  details 
of  this  history  were  complex  and  no  adequate  record  of  them  has 
been  preserved. 

The  history  is  one  of  continued  erosion  retarded  here  and  there 
by  the  shifting  barriers  of  sandstone  and  conglomerate  ledges  across 
the  streams.  Behind  these  barriei-s  small  deposits  of  sand  and  clay 
accumulated.  Probably  at  no  time  in  the  Quaternary  did  conditions 
over  the  region  as  a  whole  differ  much  from  those  existing  at  present. 


THE  MINERAL  RESOURCES  OF  GARRETT 
COUNTY 

BY 

GEORGE  CURTIS  MARTIN. 


Introductory. 

The  economic  mineral  resources  of  Garrett  county  are  largely 
confined  to  those  areas  which  are  underlain  by  Carboniferous  rocks. 
As  these  rocks  cover  more  than  half  of  the  county,  and  as  the  Carbon- 
iferous areas  are  distributed  quite  uniformly  in  the  various  sections, 
it  is  certain  that  all  parts  of  the  county  will  be  benefited  by  a  devel- 
opment of  the  mineral  industries.  All  of  these  industries  are  as  yet 
in  a  veiy  youthful  stage  of  development.  Coal  is  now  the  chief  pro- 
duct and  the  supply  is  such  that  it  will  probably  continue  to  be  the 
most  important  product  until  it  is  finally  exhausted.  Deposits  of 
fire-clay  have  been  found  which  are  extremely  promising,  and  it  is 
not  unlikely  that  this  and  other  important  clay  and  cement  industries 
will  be  developed  in  the  future.  The  supply  of  limestone  is  inex- 
haustible, but  it  has  as  yet  been  drawn  upon  only  for  local  iise.  The 
rocks  of  this  region  contain  deposits  of  iron  ore  similar  to  those  which 
in  neighboring  regions  have  been  of  great  value  in  the  past,  and  the 
time  may  come  when  the  deposits  of  this  county  can  be  worked  with 
profit.  Some  of  the  sandstones  and  limestones  can  be  used  as  build- 
ing-stone and  as  road-metal. 

Between  the  areas  of  Carboniferous  rocks  with  their  rich  mineral 
resources  are  Devonian  areas  which,  though  poorer  in  mineral  re- 
sources, contain  rocks  which  by  disintegration  have  formed  a  rich 
soil.  These  regions  will  be  benefited  by  the  development  of  the 
mining  regions,  because  of  the  market  which  it  will  give  for  agri- 
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cultural  products;  while  the  mining  regions  will  in  turn  be  benefited 
by  being  surrounded  by  rich  and  prosperous  farming  regions. 

The  areal  distribution,  sequence,  and  structure  of  the  rocks  have 
already  been  described  in  the  preceding  pages.  The  valuable  minerals 
contained  in  these  formations  will  now  be  described, — each  in  the 
order  of  its  present  importance. 

Coal. 

geographic  occtrren'ce. 
The  coal  of  Garrett  county  is  confined  to  the  synclines,  or  as  they 
are  called  when  they  contain  coal  seams,  "  coal  hasins."  The  syn- 
clines of  Garrett  county  are  all  coal  iasins.  There  are  five  of  these 
coal  basins  lying  partly  in  Garrett  county.  The  Georges  Creek  hasin 
lies  in  the  northeastern  part  of  the  county  to  the  east  of  the  Savage 
Mountain.  The  most  important  part  of  this  basin  lies  to  the  eastward 
of  Garrett  county  and  has  already  been  described  in  the  publications 
of  this  survey.'  The  Potomac  hasin  lies  in  the  southern  and  south- 
eastern part  of  the  county,  to  the  east  and  south  of  Backbone  Moun- 
tain. The  Potomac  river  flows  near  the  axis  of  this  basin,  so  only 
half  of  it  is  within  Maryland.  This  basin  is  structurally  the  con- 
tinuation of  the  Georges  Creek  basin.  The  Castleman  hasin  lies  in 
the  north-central  part  of  the  county,  between  Meadow  and  Xegro 
mountains.  It  is  the  continuation  of  the  Salisbury  basin  of  Penn- 
sylvania. The  Lower  Youghiogheny  hasin  lies  in  the  northwest  part 
of  the  county,  to  the  west  of  Winding  Ridge  and  to  the  north  of 
Dog  Ridge.  It  is  the  continuation  of  the  Confluence  basin  of  Penn- 
sylvania. The  Upper  Youghiogheny  hasin  lies  in  the  west-central 
part  of  the  county,  between  Snaggy  Mountain  and  a  ridge  Avhich  is 
the  continuation  of  Meadow  Mountain,  part?  of  which  are  here  called 
Roman  Xose  and  Halls  Hill. 

Stratigrai'hic  Occurrence. 
The  coal  seams  occur  in  the  Pottsville,  Allegheny,  Conemaugh,  and 
Monongahela  formations,  which  collectively  are  called  the  Coal 
Measures. 


'  'Sid.  Geol.  Surve\-,  Allegany  County. 
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Formations. 


Monongahela 

3T0  feet 


Conemangli 

600  feet 


Allegheny 

350  feet 


Pottsville 

330  feet 


Coal  Seams. 
Woyne^ihurg  or  Knontz  coal  6  feet 

I'liiK  i-  Sriricl.lrji  or  Tyson  coal  6  feet 
•ii-iricIJi  u  coal  'i^  feet 
ir  i-iial  iXi  feet 
I'iitshinn  or  Elhijarden  coal  Mfeet 
J.itlh  I'ittsburu  coal2feet 


Little  Clrirlu'iburo  coat  9/eet 


Fiii  iiilsnlle  or  Crinoidal  coal  2  feet 
Balterstown  or  Barton  coal  i  feet 

null  -Zhil 

coal  i  feet 


M<iln 
I'i'l" 


ort  vol  : 


feet 


Upper  Kittaiiiiiii 
Middle  and  Lower  K it tanniny  or  Davis  coal  B/cet 
Coal  3  feet 

Clarion  or  Parker  coal  3  feet 
.^[iniiil  Siirn<ic  or  Westernitnrf  coalW  feet 
(JunI.ei-toint  nr  Blontniinjlnn  eixd  2  feet 
Sharon  coal  Ifoot 


Fig.  2 — Section  showing-  position  of  coal 


seams. 


The  Pottsville  Coals. 

The  coal  seams  of  the  Pottsville  foniiation  are  of  far  less  iiniiort^ 
aiice  in  Maryland  than  those  of  the  overlying  formations,  or  of  the 
Pottsville  formation  itself  in  the  regions  to  the  south  of  Maryland. 
At  present  no  Pottsville  coal  is  mined  in  the  state,  but  further  pros- 
pecting and  different  conditions  of  the  market  may  make  some  of  the 
seams  of  commercial  importance  in  the  future. 

TuE  Shakox  Coal. — This  seam  which  is  the  representative  of  the 
important  New  IJivci'  and  Pocahontas  coals  of  Virginia  and  West 
Virginia  has  hy  f:ir  tlic  i;r(  ntcst  area!  extent  of  any  coal  in  Maryland, 
but  is  known  1n  It  .i|  wnrkable  thickness  at  only  a  few  points.  It 
(;ccurs  only  a  few  feet  above  the  base  of  the  formation  and  is  veiy 
persistent  in  its  position.  It  is  exposed  in  the  railroad  cut  about  a 
mile  north  of  Swallow  Palls  where  it  has  a  thickness  of  a  little  more 
than  one  foot.    In  the  western  part  of  Allegany  county  it  is  exposed 
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by  the  roadside  half  a  mile  east  of  Westernport.  Here  the  strati- 
graphic  position  is  well  shown,  the  base  of  the  Pottsville  being  well 
exposed  four  feet  below  the  coal  which  is  here  divided  into  two  seams 
by  about  thirty  feet  of  sandstone  and  shale.  The  lower  and  thicker 
member  is  only  fifteen  inches  thick.  About  two  and  one-half  miles 
north  of  Oakland  on  the  road  to  Swallow  Falls  is  an  abandoned  drift 
where  this  seam  was  once  worked  for  local  use.  The  coal  is  not  now 
exposed,  but  is  locally  reputed  to  have  a  thickness  of  between  three 
and  four  feet  and  to  be  of  satisfactory  quality.  There  is  a  consider- 
able area  in  the  vicinity  which  could  be  worked  by  drift  and  a  large 
area  which  could  be  worked  by  slope  or  shaft,  should  further  investi- 
gation show  that  the  seam  has  a  sufficient  thickness  and  quality  over 
a  large  enough  area.  A  few  miles  to  the  northwest  near  the  West 
Virginia  line  and  on  the  opposite  flank  of  this  basin  the  same  seam 
has  been  reported  by  Dr.  I.  C.  White  ^  as  having  a  thickness  of  about 
three  feet  and  being  quite  soft  and  pure  and  of  the  coking  type  of 
the  IvTew  River  coals.  The  seam  has  not  been  exposed  in  the  Lower 
Youghiogheny  or  Castleman  basins. 

The  Qtjakertown  '  Coal. — This  seam  occurs  about  140  feet  above 
the  Sharon  coal  and  has  been  exposed  at  only  one  place  in  Garrett 
county,  namely,  in  the  gorge  below  Swallow  Falls  where  it  has  a 
thickness  of  about  18  inches.  The  only  other  place  in  Maryland 
where  it  has  been  seen  is  in  Allegany  county  where  it  is  exposed  about 
half  a  mile  below  Westernport  on  the  plane  of  the  Cumberland  and 
Westernport  Coal  Company. 

Section  of  the  Quakertown  Coal  near  Westebxpokt,  Allegany  County. 

Feet. 

Coal   1 

Shale   4 

Coal   ly. 

It  is  not  probable  that  this  seam  will  ever  prove  to  have  any  eco- 
nomic value  in  Garrett  county. 

^Bull.  U.  S.  Geol.  Survey,  No.  65,  p.  202. 

'  The  Bloomington  coal  of  the  Eeport  on  the  Geology  of  Allegany  County 
is  in  part  synonymous  with  the  Quakertown  coal.  The  question  has  been 
discussed  in  the  chapter  on  Stratigraphy.     (See  p.  106.) 
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The  Mount  Savage  (Westernport)  Coal. — This  seam  occurs 
from  120  to  150  feet  above  the  Quakertown  coal  and  from  25  to  75 
feet  below  the  top  of  the  foi-mation.  It  has  been  seen  in  all  of  the 
basins  except  the  Castleman,  and  is  very  prominent  in  the  Potomac 
basin,  but  is  not  at  present  mined  anywhere  in  Garrett  county.  Both 
the  thickness  and  the  quality  of  the  seam  vary  much  within  short 
distances,  and  it  is  doubtful  if  the  seam  can  ever  be  profitably  mined 
except  possibly  in  connection  with  the  fire-clay  which  is  usually  asso- 
ciated with  it.  The  following  section  was  measured  at  the  Savage 
^fountain  fire-clay  mine  near  Frostburg: 

Sectioi«  of  :Mount  Savage  Coal  near  Frostburg,  Allegaxy  Couxty. 

Feet.  Inches. 

Sandstone   

Shale                                                          1  0 

Coal                                                           1  21/2 

Shale    11 

Coal                                                           2  0 

'         Shale  and  Fire-clay   12 

In  the  average  development  of  this  seam  it  contains  about  3  feet 
of  coal  with  almost  1  foot  of  shale  near  the  middle.  Although  the 
quality  of  this  coal  is  not  good,  yet  it  is  the  most  promising  coal  in 
the  Pottsville  of  Garrett  county.  It  is  the  same  as  the  AVesternport 
coal  of  the  Allegany  county  report. 

The  Allegheny  Coals. 
By  far  the  greater  part  of  the  coal  of  Garrett  county  is  in  the 
Allegheny  formation.  Considering  the  great  areal  extent  of  this 
formation  and  the  number  of  workable  seams  which  it  contains, 
there  seems  no  doubt  that  the  coal  industry  of  Garrett  county  will 
some  time  exceed  in  importance  that  of  Allegany  county.  This 
however  will  not  be  until  the  Pittsburg  coal  of  Allegany  county  is 
exhausted. 

The  Brookville  (Bluebaugh)  Coal. — This  seam  occurs  only  a 
few  feet  above  the  base  of  the  formation.  It  is  very  irregular  in  its 
occurrence  both  in  this  region  and  in  other  regions.  It  is  known 
at  only  one  locality  in  Garrett  county,  namely,  at  Henry  where  it 
was  encountered  in  a  bore-hole,  m  which  it  had  the  following  section: 
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Section  of  Brookville  Coal  at  HejvBY,  Garrett  County. 

Feet.  Inches. 

Shale  roof   

Bone   

Coal   1 

Shale   

Bone  

Shale  

Coal   

Shale  floor   

Total   :i  51/2 

This  is  the  same  as  the  Blucbangh  coal  of  the  Allegany  county- 
report. 

The  Clarion  (Parker)  Coal. — This  seam  occurs  between  15  and 
45  feet  above  the  base  of  the  Allegheny  formation  and  is  one  of  the 
most  persistent  of  the  small  seams.  It  usually  contains  about  30 
inches  of  coal  with  a  thin  shale  about  10  inches  above  the  floor. 
Frequently  the  seam  thickens  locally  to  4  feet  or  more,  but  is  then 
broken  up  by  shale.  It  was  described  under  the  name  of  the  Parker 
coal  in  the  report  on  Allegany  county. 

The  Clarion  seam  usually  has  a  characteristic  roof  of  shale  with 
carbonate  of  iron  nodules,  which  is  overlain  by  a  massive  sandstone. 
It  has  frequently  been  confused  with  the  Mount  Savage  coal,  but 
can  be  readily  distinguished  from  the  latter  by  being  associated  with 
iron  ore  rather  than  with  flint  fire-clay.  The  presence  of  this  seam 
in  the  Castleman  and  Youghiogheny  basins  has  not  been  definitely 
established,  but  in  the  Potomac  basin  it  seems  to  be  never  absent. 

Section  of  Clarion  Coal  at  Chaffee,  Garrett  County. 


Feet.  Incjies. 

Coal    C 

Bone  and  shale    6 

Shale    I-IO 

Coal   2  2 

Shale    2 

Bone    (i 

Total   4  8 


The  "  Split-six  "  Coal. — This  coal  occurs  from  00  to  120  feet 
above  the  base  of  the  formation  and  about  50  feet  above  the  Clarion 
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coal.  It  is  not  -well  deA-eloped  in  Garrett  county.  At  the  White 
Eock  mine  2|  miles  X.  X.  W.  of  Sang  Kun  it  has  been  opened  24 
feet  below  the  Lower  Kittanning  and  shows  the  following  section : 

Section  of  "  Split-six  "  Coal  21/2  Miles  N.  X.  W.  of  Sang  Eun,  Garrett 
County. 

Feet.  Inches. 

Black  shale   

Coal   1  3 

Shale    3 

Coal   1 

Shale    1 

Coal    11 

Total   3  6 

It  is  interesting  to  compare  this  with  the  following  section  at  Frank- 
lin, Allegany  county,  where  the  .seam  is  28  feet  below  the  Lower 
Kittanning: 

Section  of  "  Split-six  "  Coal,  Franklin,  Allegany  County. 

Feet.  Inches. 

Coal   1 

Shale    11 

Coal    11 

Shale    1 

Coal   1  5 

Total   4  4 

This  coal  is  frequently  absent,  having  been  seen  at  only  a  few 
points.  Because  of  this,  and  because  of  its  poor  quality,  it  cannot 
be  considered  as  having  any  economic  value. 

The  Lower  (and  Middle?)  Kittanning  (Davis  or  Six-foot) 
Coax. — This  seam  occui-s  between  90  and  150  feet  above  the  base  of 
the  formation,  about  80  feet  above  the  Clarion  coal,  and  about  28  feet 
above  the  "  Split-six  "  when  that  seam  is  present.  It  really  consists 
of  two  coals  separated  by  a  band  of  shale  from  a  few  inches  to  ten 
feet  in  thickness.  This  seam  may  be  considered  either  as  representing 
the  Lower  Kittanning,  or  both  the  Lower  and  the  Middle  Kittanning. 
When  this  middle  shale  is  thin,  as  is  the  case  in  a  large  part  of  the 
Potomac  valley,  this  seam  is  of  great  value. 
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Section  of  Lower  Kittannino  Coal  at  Hekky,  Garrett  Coitntt. 

Feet.  Indies. 

Coal   2  G 

Shale   1 

Coal   2 

Shale    1 

Coal   1  8 

Shale    ,   1 

Coal   1 

Total   8  4 

Section  of  Lower  Kittanning  Coax  One  Mile  South  of  Crellin, 

Garrett  Coiinty.        p^et.  Inches. 

Coal    6-12 

Shale    1-12 

Coal   2  11 

Bone    6 

Coal    6 

Shale   2  11 

Coal    7 

Bone    1 

Coal    10 

Coal  or  bone   1  6 

Total   10  5 

Section  of  Lower  Kittanning  Coal  sy^  Miles  West  of  Friendsville, 

Garrett  County.        j^^eet.  Inches. 

Coal   1  2 

Bone   2 

Coal    4 

Shale    1 

Bone    9 

Shale   1  8 

Coal    8 

Shale    14. 

Coal    4 

Bone    7 

Coal    4 

Total   6  114 

Where  the  "  Split-six  "  is  present  the  Lower  Kittanning  does  not 
usually  have  as  great  a  thickness  as  elsewhere.  The  following  sec- 
tions are  typical  of  its  development  under  these  circumstances: 
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Sectiox  of  Louver  Kittaxxixg  Coal  xeab  Fraxklix,  Allegaxy  Couxty. 

Foet.  Inches. 

Coal   1 

Bone    6 

Coal   1  6 

Shale    1 

Coal   2  5 

Total  5  6 


Section-  of  Lower  Kittaxxixg  Coal  at  the  White  Rock  Mixe,  214  INIiles 
X.  X.  W.  OF  Saxg  Eux,  Gabrett  Couxty. 

Feet.  Inches. 

Coal   2  H 

Shale   1 

Coal    6 

Shale    1 

Coal   1  S 

Total  .5  6 


The  Lower  Kittanning  is  by  far  the  most  persistent  and  vahiable 
seam  below  the  Pittsbin-o-.  Tliere  are,  to  be  sure,  some  areas  in  which 
it  is  worthless  or  perhaps  almost  absent,  bnt  these  are  few  and  small. 
Probably  there  is  not  a  square  mile  within  its  area  of  ontcrop  where 
part  at  least  is  not  workable.  Where  it  is  valueless  the  trouble  is  not 
as  much  in  the  absence  of  coal  as  in  the  fact  that  the  shale  and  bone 
partings  have  locally  thickened  so  as  to  make  the  labor  of  mining 
too  great. 

But  unfortunately  this  seam  seems  subject  more  than  any  other 
to  one  set  of  conditions  which  has  caused  a  gi-eat  amount  of  trouble, 
expense  and  discouragement.  In  almost  every  large  mine  in  this 
seam  there  have  been  encoimtered  Avhat  are  known  as  "  faults." 
These  are  not  true  faults  in  the  sense  in  which  the  name  is  generally 
used.  They  may  perhaps  be  considered  overthrusts  of  small  displace- 
ment. There  has  been  slight  movement  along  the  bedding  which  is 
restricted  almost  entirely  to  the  surface,  either  of  the  floor  or  roof 
of  the  seam,  or  of  one  surface  of  the  most  prominent  shale  parting. 
The  coal  has  thus  been  squeezed  and  thrown  into  a  series  of  undu- 
lating rolls  which  destroy  the  normal  uniformity  of  thickness.  In 
many  cases  the  coal  on  one  or  both  sides  of  the  most  prominent  shale 
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parting  is  squeezed  out  entirely.  Apparently  the  shales  within  the 
seam  are  never  cut  off  by  this  movement.  In  fact  they  are  usually 
thicker  where  the  coal  is  absent.  This  is  probably  a  cause  rather 
than  a  result  of  the  movement;  or  more  strictly  speaking,  it  is  prob- 
ably the  cause  of  the  localization  or  local  intensification  of  the  move- 
ment. The  cause  of  the  movement  itself  is  not  known.  It  may  be 
that  in  the  general  folding  to  which  the  region  has  been  subjected, 
this  seam  being  the  thickest  deeply  buried  coal,  as  the  softest  stratum, 
took  up  the  differential  movement.  Variations  either  in  the  thick- 
ness of  the  coal  or  of  the  interbedded  shales  would  determine  the 
points  at  which  this  movement  along  the  bedding  would  be  resolved 
into  directions  which  would  result  in  cutting  off  the  coal.  An  alter- 
native hypothesis  for  the  cause  of  the  original  movement  can  be  based 
upon  a  consideration  of  the  conditions  which  existed  during  the  deposi- 
tion of  the  Coal  Measures.  During  Pottsville  time  conditions  were 
less  stable  and  uniform  than  during  any  other  portion  of  the  Carbon- 
iferous and  perhaps  than  of  the  entire  Paleozoic.  The  Pottsville 
conglomerates  record  rapid  and  wide  changes  of  shore-line  and  pro- 
found differential  crustal  movements.  These  conditions  probably 
were  preceded  by,  and  certainly  resulted  in,  an  extremely  uneven 
sea-bottom.  During  early  Allegheny  time  conditions  were  hardly 
less  intense.  It  is  certain  that  beyond  the  great  coastal  marshes  which 
from  time  to  time  or  continuously  bordered  early  Carboniferous 
Appalachia  lay  a  sea  in  Avhich  there  were  great  deeps  and  an  uneven 
bottom  which  formed  an  unstable  foundation  for  the  deposits  which 
were  later  spread  over  it.  After  the  Kittanning  marshes  had  spread 
over  their  hundreds  of  square  miles  and  had  lasted  for  their  cen- 
turies, tumultuous  and  disturbed  conditions  again  held  sway.  Above 
the  thin  shale  Avhich  overlies  the  Middle  Kittanning  coal  is  the  thick, 
cross-bedded  Lower  Freeport  sandstone.  Between  its  irregular  foun- 
dation and  the  uneven  and  changing  weight  of  this  great  sandstone 
the  coal  would  in  its  soft  condition  be  especially  liable  to  disturb- 
ances which  could  not  but  result  in  gi'catly  modifying  its  thickness 
and  uniformity.  Indeed  it  is  not  unlikely  that  then  as  now  sub- 
marine slips  took  place  on  the  irregular  sea-bottom.    If  this  did 
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happen  as  there  is  every  reason  to  suppose  it  might,  there  is  far  less 
difficulty  in  explaining  the  presence  of  the  "  faults  "  than  in  explain- 
ing their  infrequency  and  minuteness.  Considering  the  conditions 
which  we  know  to  have  existed,  there  is  no  reason  to  look  later  than 
the  close  of  the  Allegheny  or  even  than  the  middle  of  the  Allegheny 
for  the  cause  of  the  irregularities  of  the  coal. 

The  writer  has  attempted  to  give  to  each  of  these  alternative  hypo- 
theses its  maximum  value.  While  he  considers  either  set  of  causes 
sufficient  to  have  brought  about  the  disturbance,  he  is  inclined  to 
assign  it  to  the  latter,  because  it  is  certain  that  that  cause  was  present 
and  was  sufficient  to  have  produced  the  movement.  The  fact  that 
the  younger  seams  have  apparently  not  been  similarly  disturbed  in 
any  such  degree  indicates  that  the  cause  existed  and  passed  away  prior 
to  their  formation. 

To  return  to  the  economic  side  of  the  subject.  The  faults " 
(judging  from  past  experience)  may  be  expected  in  almost  any  mine 
in  the  Georges  Creek  Potomac  basin,  and  have  been  encoimtered 
in  the  Upper  Youghiogheny  basin.  In  most  cases  the  coal  wUl  be 
found  again  within  100  feet  by  following  along  the  bedding  and 
across  the  strike.  In  one  case  the  coal  has  been  absent  for  500  feet 
but  was  then  found  with  full  thickness.  In  the  majority  of  cases 
the  coal  has  been  found  in  considerably  less  than  100  feet.  These 
faults "  do  not  cut  the  bedding  except  within  the  seam,  so  it  is 
absolutely  useless  to  look  for  the  coal  anywhere  except  along  the 
bedding.  At  present  it  is  not  possible  to  tell  where  these  "  faults  " 
will  be  found  or  what  their  extent  will  be,  but  these  problems  can 
probably  be  solved  in  the  future.  When  a  few  more  mines  have 
been  opened  it  will  probably  be  possible  after  platting  all  the  known 
''faults"  on  a  map,  and  detei-mining  their  relation  to  the  variation 
in  thickness  of  the  sandstones,  to  show  also  the  probable  extension 
of  the  "  faults,"  where  they  must  be  expected  and  where  and  how 
they  can  be  most  economically  avoided. 

The  Upper  Kittanning  Coal. — This  seam  occurs  at  an  interval 
varying  from  35  to  65  feet  above  the  top  of  the  Lower  Kittanning 
coal.    Frequently  it  is  represented  by  only  a  few  inches  of  coal,  or 
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is  entirely  absent.  The  only  place  where  it  is  known  to  be  work- 
able is  in  the  vicinity  of  Harrison,  where  sections  measured  on  the 
West  Virginia  side  of  the  river  showed  thicknesses  of  42  and  43 
inches  of  clean  coal  at  two  openings  about  one-fourth  of  a  mile  apart. 
It  is  not  known  how  large  an  area  contains  any  such  thickness  of  coal. 

The  Lower  Freeport  Coal. — This  seam  occurs  at  an  interval 
of  from  55  to  80  feet  above  the  Upper  Kittanning  coal,  and  from 
100  to  145  feet  above  the  Lower  Kittanning  coal.  It  is  somewhat 
variable  and  uncertain  in  its  occurrence. 

The  following  section  was  measured  one-half  mile  west  of  Crellin: 

Section  of  Lower  Fkeepoet  Coal,  One-half  Mile  West  of  Chellin, 
Garrett  County. 

Feet.  Inches. 

Coal    2 

Bone    2 

Coal    5 

Bone    2 

Coal   1  6 

Total   2  5 

The  following  section  was  measured  at  L.  F.  Tasker's  mine,'  one 
and  one-half  miles  southeast  of  Swauton : 

Section  of  Lower  Freeport  Coal,  ly,  IMiles  S.  E.  of  Swanton,  Garrett 
County. 

Feet.  Inches. 

Coal   2  6 

Shale   0  1 

Coal   1  0 

Total   3  7 


The  Upper  Freeport  (Thomas  or  Three-foot)  Coal. — This  seam 
occurs  at  an  intei-^-al  of  from  20  to  60  feet  above  the  Lower  Freeport 
and  from  165  to  210  feet  above  the  Lower  Kittanning.  It  is  gen- 
erally present  in  all  of  the  coal  basins  of  the  county,  and  is  usually 
workable. 

'  It  is  possible  that  this  section  is  of  the  Upper  Kittanning  rather  than 
the  Lower  Freeport. 
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In  the  Georges  Creek  basin  it  is  known  as  the  "  Three-foot "  or 
more  frequently  but  less  correctly '  as  the  "  Four-foot."  At  Mor- 
risons, about  one  mile  east  of  the  county  line,  it  is  now  mined  and 
has  the  following  section: 

Section  of  Upper  Fkeeport  Coal,  ;Morrisox.s,  Allegantt  Couxty. 

Feet.  Inches. 

Black  shale    3 

Bony  coal    4 

Bone    7 

Coal    6 

Bone    2 

Coal   2  2 

Total   4 

In  the  Potomac  basin  it  underlies  a  large  area  and  is  locally  known 
as  the  "  Three-foot "  or  "  Thomas  "  seam.  In  the  northern  end  of 
the  basin  it  has  a  section  like  the  following: 

Section  of  Upper  Freeport  Coal  near  Barntjm,  Garrett  County. 

Feet.  Inches. 

Bone    3 

Coal   1  7 

Shale    Vg 

Coal    3 

Total   2  ly. 

From  this  point  it  thickens  to  the  southward  and  in  the  vicinity  of 
Blaine  has  the  following  section: 

Section  of  Upper  Freeport  Coal,  Blaine,  Garkett  County. 

Feet.  Inches. 

Coal    6 

Shale    2 

Coal    11 

Shale    2 

Bony  coal   1  1 

Coal   3 

Total   4  10 

'  The  Bakerstowu  seam  is  also  called  the  "  Fourfoot." 
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In  the  bore-hole  at  Henry  the  coal  has  this  section: 

Section  of  Upper  Freepout  Coal,  Henry,  Garrett  County. 

Feot.  Inches. 

Bony  coal   1  8 

Coal   3  5 

Total  5  1 

A  prospect  opening  four  miles  west  of  Bayard  showed  the  following: 

Section  of  Upper  Freeport  Coal,  4  Miles  West  of  Bayard,  Garrett 
County. 

Feet.  Inches. 

No  roof   

Coal   1  10 

Shale    4 

Coal   3  10 

Total  6 


In  the  Castleman  basin  this  seam  does  not  outcrop  except  along 
the  flanks  of  the  fold  and  has  not  been  opened;  but  it  underlies  a 
large  area  in  the  center  of  the  basin.  In  tlie  bore-hole  at  Jennings 
Mill  it  contains  26  inches  of  clean  coal. 

In  the  lower  Youghiogheny  basin  the  seam  underlies  a  large  area 
but  has  not  been  much  worked  because  it  is  so  largely  shaft-coal. 
The  following  section  was  measured  at  Wm.  Umbel's  mine,  one  mile 
west  of  Asher  Glade: 

Section  of  Upper  Freeport  Coal,  near  Asher  Glade,  Garrett  County. 

Feet.  Inches. 


Coal    4 

Shale    2 

Coal   2 

Shale    0-2 

Coal   1  8 

Shale    1 

Coal    8 


Total   5 

In  the  Upper  Youghiogheny  basin  this  seam  underlies  several 
areas,  but  does  not  have  as  large  an  area  as  in  the  other  basins.  At 
W.  T.  Sines'  mine  near  Swallow  Falls  the  coal  has  the  following 

section : 
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Section  of  Upper  Freeport  Coai,  near  Swallow  Falls,  Garrett  Cotxxty. 

Feet.  Inches. 

Sandstone  roof   

Coal  (somewhat  bony)   1  0-3 

Shale    G 

Coal   3  1 


Total. 


The  coal  is  very  variable  in  this  basin,  sometimes  not  being  as  good 
as  the  above  section  would  indicate,  and  sometimes  better.  At  one 
opening  a  thickness  of  49  inches  of  clean  coal  without  bone  or  shale 
was  seen. 

The  Conemaugh  Coals. 

The  rocks  of  the  Conemaugh  fonnation  were  formerly  known  as 
the  "  Lower  Barren  Measures  "  because  they  were  supposed  to  con- 
tain no  workable  coal.  Later  work  has  shown  that  in  this  region 
at  least  the  Conemaugh  contains  several  seams  which  are  either  work- 
able at  present  or  are  likely  to  become  so  in  the  future.  But  there 
is  no  reason  to  believe  that  the  coal  of  the  Conemaugh  will  ever  rival 
that  of  the  Allegheny  in  importance. 

The  Mahoxucg  Coal. — This  seam  belong-s  between  the  upper  and 
the  lower  Mahoning  sandstones  at  an  inten'al  of  from  45  to  60  feet 
above  the  Upper  Freeport  coal.  It  has  not  been  recognized  in  the 
Georges  Creek  or  Upper  Youghiogheny  basins.  In  the  Potomac 
basin  it  is  frequently  present  but  very  thin  and  entirely  worthless. 
In  the  lower  Youghiogheny  it  has  been  opened  for  local  use  at  two 
places. 

Sectiox  of  ;MAHOxrxG  Coal  at  Fbazee's  Mixe,  Selbtsport,  Garrett 
County.  i^eet.  Inches. 

Sandstone,  Upper  Mahoning    2-1- 

Shale    4 


Coal  .. 

8"  ] 

Shale  .S' 

Coal  .. 

0"  j 

Shale  . 

Coal  .. 

Shale  . 

3"  j 

Coal  ..1' 

X"  J 

Concealed   

Sandstone,  Lower  Mahoning 
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Mr.  Cover's  mine  one  mile  soutli  of  Friendsville  is  probably  in 
the  same  seam,  as  may  also  be  several  small  mines  in  the  Castleman 
basin. 

The  Masontown  Coal. — This  seam  occurs  at  an  interval  of  about 

70  feet  above  the  Mahoning  coal,  and  from  110  to  135  feet  above 

the  Upper  Freeport  coal.   It  is  extremely  constant  not  only  as  regards 

its  presence  but  also  its  character.    It  usually  contains  from  20  to  24 

inches  of  clean  coal. 

Section  of  Masontown  Coal,  One  Mile  North  of  Blaine,  Garkett 
County. 

Feet.  Inclies. 

Shale  roof   

Coal   1  2 

Bone    1 

Coal    6 

Total  1  9 

Section  of  Masontom'n  Coal  in  the  Jennings  Mill  Bore-hole,  Castle- 
man's  Valley,  Garrett  Colt^ty. 

Feet.  Inches. 

Coal  1  4 

Bone    3 

Total  1  7 

Section  of  Masontown  Coal,  One  Mile  North  of  Selbysport,  Garrett 
County.                 Feet.  Inches. 
Coal   1  9 

This  seam  has  not  been  seen  in  the  Upper  Youghiogheny  basin. 
Probably  there  is  only  one  hill  high  enough  to  catch  it. 

The  Bakerstown  (Barton  or  Four-foot)  Coal. — This  seam 
occurs  at  an  interval  of  from  90  to  130  feet  above  the  Masontown 
coal.  It  is  present  in  the  Georges  Creek,  Potomac,  Castleman  and 
both  Youghiogheny  basins.  In  the  Georges  Creek  basin  it  is  popu- 
larly known  as  the  "  Three-foot "  or  less  commonly  but  more  cor- 
rectly as  the  "  Four-foot."  In  the  report  on  the  Geology  of  Alle- 
gany County  it  was  called  the  Barton  seam,  but  it  is  not  the  seam 
to  which  Stevenson  applied  the  name  "  Barton  "  in  the  Pennsylvania 
reports  in  1870.  In  the  Potomac  basin  it  is  known  as  the  "Four- 
foot."    In  the  Castleman  basin  it  is  called  the  "  Honeycomb  "  seam. 
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Section  of  Bakerstown  Coal,  Oxe-half  Mile  North  of  Franklin 
(Cumbekland-Georges  Creek  Coal  Co.'s  Mike),  Allegany  County. 

Feet.  Inches. 

Bone    111/2 

Coal   2  11 

Shale    1/2 

Coal    4 

Total  4  3 

Section  of  Bakerstown  Coal  at  Barnum  (Monroe  Mining  Company's 

]MlNE).                   Feet.  Inches. 

Coal    4 

Bone    8 

Coal   2 

Shale    1 

Coal    4 

Total  3  5 

Section  of  BAK;ERSTO^ra  Coal  Two  :Miles  Southeast  of  Swanton  (Frank 
Shakplzss'  Mine).         Feet.  Inches. 

Bone    3 

Coal    6 

Bone   1  4 

Coal   2  10 

Total  4  11 

Section  of  Bakerstown  Coal  One  ;Mile  Southeast  of  Bittinger  (Peteb 
Lohr's  Mine).  Feet.  Inches. 

Bone    10 

Coal   2  3 

Total  3  1 

Section  of  Bakerstown  Coal  One  Mile  West  of  Friends^tlle  (Capt. 

Friend's  Mine).          Feet.  Inches. 
Coal   2  3 

In  all  of  these  basins,  except  tlie  Upper  Yoiighioglieny,  it  is  of 
Avide  extent  and  great  pei-sistence,  and  has  already  proved  to  be  of 
considerable  commercial  value. 

The  Grantsville  ("  Beachey  ")  Coal. — This  seam  occui*s  in  the 
Castleman  basin  only.  Its  position  is  apparently  a  short  distance 
below  the  Bakerstown  seam,  but  cannot  be  exactly  determined. 
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Section  of  Geantsyille  Coal  One  Mile  West  of  Grantsville  (Aaron 


Bbaciiey's  Mine).          j,^^^  j^^^^^ 

Shale  roof   

Coal    11 

Shale    1 

Coal   2 

Shale    2 

Coal    . '.   7 

Shale   1  3 

Limestone   2 


Section  of  Grantsville  Coal  One  Mile  Northwest  of  Bevansville 


(RidGLEY's     MLNE).            pggj  j^^.^ 

Shale  roof   

Coal    6 

Shale    1 

Coal    13 

Shale    1 

Coal    6 

Shaly  sandstone   5 

Bonj'  coal    2 

Coal    9 

Bone    1 

Coal   2  1 

Shale    2 

Coal    6 

Bone    4 


It  can  be  seen  from  these  sections  that  the  seam  is  of  considerable 
value,  provided  it  has  sufficient  area  and  constancy.  Unfortunately 
these  points  arc  in  doubt.  Three  hypotheses  concerning  its  occur- 
rence may  be  considered. 

1.  That  it  is  a  local  development  of  the  Bakerstown. 

2.  That  it  is  a  constant  seam,  just  near  enough  to  the  Bakerstown 
(within  forty-six  feet)  at  the  point  where  the  Jennings  Mill  bore-hole 
was  put  down  so  that  no  record  was  obtained  by  the  drill,  and  far 
enough  below  it  (over  sixty  feet)  so  that  it  was  missed  in  a  section 
one  mile  east  of  Bittinger. 

3.  That  it  was  absent  at  one  or  both  of  the  places  where  the  above 
mentioned  sections  were  obtained. 

The  problem  must  be  left  at  present  as  an  undetermined  one. 
There  is  no  doubt  that  the  seam  belongs  above  the  Masontown  coal, 
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but  whetlier  it  is  a  local  development  of  the  Bakerstown  or  belongs 
as  miicli  as  one  hundred  feet  below  it  is  a  question  wbicb  cannot  be 
decided. 

It  is  named  from  the  town  of  Grantsville,  near  which  it  is  most 
extensively  mined. 

The  Maynabdiek  Coal. — This  seam  which  is  locally  known  as  the 
"  slate  vein,"  is  apparently  confined  to  the  Castleman  basin  and  occurs 
at  an  interval  of  about  40  feet  above  the  Bakerstown  coal. 

Sec-TIOX    of   ArATJsAEDIEE   COAL   AT    WEST    EnD    OF    IMaTlTJARDIEK    KIDGE,  1^ 

Mile  East  of  Jennings  Mill,  Gaekett  County. 


Feet.  Inches. 

Coal   1  1 

Bone    9 

Shale    2 

Bone   1 

Total   3 

Section  of  AIaynaediee  Coal  Two  and  One-fourtii  Miles  Xortheast  of 
Bittinger,  Garrett  County. 

Feet.  InfhPs. 

Coal    11 

Bone    6 

Shale    5 

Bone   1  1 

Total   2  11 


Wherever  this  seam  has  been  opened  it  has  proved  too  impure 
to  mine  even  for  local  use,  and  must  be  considered  as  having  no 
commercial  value. 

It  is  named  from  its  occurrence  along  the  western  end  of  May- 
nardier  Ridge. 

The  Feiendsville  Coal.- — This  seam  occurs  at  an  interval  of  from 
90  to  160  feet  above  the  Bakerstown  coal.  The  interval  is  about  100 
feet  in  the  Georges  Creek  basin,  160  feet  in  the  Castleman  basin, 
and  90  feet  in  the  lower  Youghiogheny  basin.  This  coal  has  not 
been  exposed  in.  that  part  of  the  Georges  Creek  basin  which  lies  in 
Garrett  county,  although  there  are  many  square  miles  underlain  by 
it.    In  the  western  part  of  Allegany  county  (one  mile  northwest 
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of  Mount  Savage)  it  contains  about  28  inches  of  coal  without  partings. 
In  the  Potomac  basin  it  is  about  22  inches  thick,  and  is  locally  known 
as  the  "  twenty-two  inch."  In  the  Castleman  basin  it  varies  in  thick- 
ness from  19  to  24  inches,  and  is  called  the  fossil  vein."  In  the 
Lower  Youghiogheny  basin  it  varies  in  thickness  from  16  to  20 
inches. 

The  Elklick  Coal. — This  seam  which  occurs  at  an  interval  of 
about  35  feet  above  the  Friendsville  coal,  is  very  irregular  and  thin 
in  Garrett  county.  Frequently  it  is  entirely  absent,  and  it  has  never 
been  seen  with  sufficient  thickness  to  have  any  commercial  value 
whatever. 

The  Franklin  or  Little  Clarksburg  Coal. — This  seam  occurs 
at  an  interval  of  from  50  to  100  feet  above  the  Elklick  coal,  80  to 
140  feet  above  the  Frlendsville  coal,  and  about  150  feet  below  the 
Pittsburg  coal.  In  the  Georges  Creek  basin  it  is  known  as  the  "  Dirty 
Nine-foot." 

Section  of  Franklin  Coal  One  Mile  Northwest  of  Franklin. 

Feet.  Inches. 

Shale  roof   

Coal    2 

Shale    1 

Coal    10 

Shale   2  3 

Coal   2  9 

Total   6  1 


In  the  other  basins  its  section  is  very  different  from  this,  it  being 
represented  by  one  or  two  seams  each  about  15  or  18  inches  thick 
and  separated  by  twenty  feet  or  more  of  shale. 

The  Little  Pittsburg  Coals. — Between  the  Franklin  and  Pitts- 
burg seams  there  are  one  or  two  small  seams  which  are  quite  variable 
in  their  positions.  One  of  them  seems  to  be  always  present  and  occa- 
sionally both  are.  When  only  one  is  present  the  usual  position  for 
it  is  from  60  to  80  feet  below  the  Pittsburg  seam.  When  both  are 
present  one  is  about  40  feet  and  the  other  about  90  feet  below  the 
Pitt.sburg.    The  thickness  is  quite  variable. 
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Section-  of  Little  Pittsuurg  Coal  One  Mile  Nobthwest  of  Fkiendsville 
(Me.  Kumbaugh's  Mine). 

Feet.  Inches. 

Coal    6 

Shale    2 

Coal   1  5 

Shale    1 

Coal   1  6 

Total  3  8 

In  the  Castleman  basin  the  ihickness  seems  to  be  less  than  20 
inches.  In  the  Georges  Creek  basin,  measurements  made  in  Alle- 
gany county  show  a  thickness  of  over  three  feet.  In  the  Potomac 
basin  two  seams  are  present,  the  upper  of  workable  thickness,  but 
they  have  been  recognized  only  in  Fairfax  Knob. 


The  Monongahela  Coals. 

The  Monongahela  formation  contains  six  seams  of  coal  in  Garrett 
county  and  the  immediately  adjoining  regions.  Five  of  these  may 
be  considered  workable,  Avhile  three  of  them  have  been  mined  in 
Garrett  county  at  one  time  or  another.  However  it  is  due  entirely 
to  the  presence  of  one  seam  that  the  Monongahela  coals  have  out- 
ranked the  others  of  this  region  in  importance.  This  is  the  Pitts- 
burg seam  from  which  nearly  all  the  coal  now  being  mined  in  Mary- 
land is  being  taken. 

The  PrrrsBTjEG  (Elkgakde>-,  "  Fourteen-foot  "  or  "  Big  Vein  ") 
Coal. — This  seam  occurs  at  the  base  of  the  Monongahela  formation, 
at  an  interval  of  145  or  150  feet  above  the  Franklin  coal.  It  is 
wholly  restricted  to  the  Georges  Creek  and  Potomac  basins,  and  al- 
most wholly  to  the  former.  The  following  sections  illustrate  the 
structure  of  the  seam  and  its  variation  from  north  to  south. 

Section  of  Pittsbckg  Coal  at  Bomery  Mine,  Midlothian,  Allegany 
CorNTY.  Feet.  Inches. 

Shale  with  wild  coals   10-12 

Black  shale    2 

Coal,  top    1  4 

Parting   
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'•  Mining  ply  " 


r  Coal  . .  8" 
I  Shale    .  IMj" 
I  Coal  ..  9" 
^  Shale  .2"      ^  .. 


Inches. 
4 


Coal,  bottom  ...   \  Shale  .2"          . .      3  lli/g 
Coal  ..15 
I  Shale  .1"  I 
[  Coal  . .  1-t"  J 

Section  of  Pittsbubg  Coal  at  Kooktz  Mine,  Gabbett  County. 

Feet.  Inches. 

Shale   

Coal,  wild    11 

Shale    10 

Coal,  top   1  6 


Coal,  breast 
Shale   


[•  Coal  ..  2" 
I  Shale  .  1" 


Coal,  bottom  . . .  j  Coal  . .  15"  [. 

I  Shale  -tV^  I 
[  Coal  . .  9"  J 


Total. 


.13 


Section  of  Pittsburg  Coal  on  Fuanklin  Hill  (Excelsioe  Mine),  Gaebett 

County.                 Feet.  Inches. 

Coal,  wild   1 

Shale    11 

Coal,  top   2  4 

Coal,  brea.st   7  11 

Shale    2 

Coal,  bottom   2  5 


Total. 


.14 


Section  of  Pittsburg  Coal  One  and  One-iialf  Miles  Northwest  of  Shaw, 
Gabbett  County.         ^eet.  Inches. 
Coal,  top  (not  seen,  1'  814"  thick  across 

the  river  at  Elkgarden)   ?  ? 

I-  Coal   3'  4" 


Coal,  breast 


Parting  . 

Coal    3" 

Bone    ...  4"  T 

Shale   ...  1/2"  I 

Coal    ....3'  7"  J 

Shale    ...  2" 

Coal,  bottom   1'  6" 
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Section  of  Pittsburg  Coal  on  Fairfax  Knob  S  West  Vergixia. 

Feet.  Inches. 


Coal,  roof    2 

Shale    6 

Coal    8  2 

Shale    2 

Coal    1       ■  2 

Shales    .5 

Limestone    4 

Shales    7 

Coal,  "  brick  "    4  6 

Fire-clay  and  shales   18 


Coal,  "  bottom,"'  slat\-    7 

The  division  of  the  coal  into  three  members,  known  as  the  "  Top  " 
or  "  Roof  "  coal,  "  Breast "  coal,  and  "  Bottom  "  coal  is  a  constant 
-and  characteristic  one.  The  great  variation  in  the  thickness  of  the 
seam  from  the  northeni  to  the  southern  end  of  the  Georges  Creek 
basin  is  due  chiefly  to  the  thickening  of  the  breast."  The  "  breast  " 
coal  is  the  purest  and  most  valuable  of  these  members  and  formerly 
it  was  the  only  one  mined.  But  now  there  is  no  great  difficulty  in 
keeping  the  "  top  "  and  "  bottom  "  coal  clean  enough  to  go  on  the 
market,  and  at  most  openings  the  full  thickness  of  the  seam  is  mined. 

This  coal  is  of  exceptional  quality,  being  very  low  in  ash  and 
sulphur  and  high  in  fixed  carbon.  It  is  in  fact  a  semi-anthracite 
and  is  regarded  as  the  best  steam-coal  known. 

The  extent  of  this  coal,  as  can  be  seen  upon  the  accompanying 
map,  is  not  large,  and  the  area  in  Garrett  county  will  probably  be 
exhausted  before  that  of  Allegany  county.  There  are  many  mines 
which  have  been  once  abandoned  because  of  the  supposed  exhaustion 
of  the  coal,  which  are  now  being  or  will  be  worked  again  for  the 
coal  contained  in  the  roof,  floor  and  pillai-s. 

This  coal  is  entirely  restricted  to  the  Georges  Creek  and  Potomac 
basins,  while  the  unexhausted  areas  are  all  in  the  former. 

The  Redstone  Coal. — This  seam  which  occurs  at  an  interval  of 
from  20  to  30  feet  above  the  Pittsburg  coal  has  not  been  exposed 
in  Garrett  county,  but  appears  to  be  so  constant  in  Allegany  county 


'  I.  C.  White,  Bull.  U.  S.  Geol.  Survej',  IS'o.  G.'),  p.  65,  (somewhat  modified). 
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in  close  proximity  to  the  Garrett  line,  that  there  is  little  doubt  that 
large  areas  in  Garrett  county  are  underlain  by  it.  The  quality  of 
the  coal  and  thickness  of  the  seam  are  of  course  unknown.  The 
seam  is  so  near  to  the  Pittsburg  coal  that  where  that  coal  has  been 
mined  it  will  be  impossible  to  mine  this,  no  matter  how  valuable  it 
might  otherwise  be.  For  this  reason  the  seam  cannot  be  considered 
to  have  any  great  value. 

The  Lower  Sewickley  Coal. — This  seam  occurs  at  an  interval 
of  about  42  feet  above  the  Eedstone  coal.  Its  presence  in  Garrett 
county  has  not  yet  been  shown,  but  the  fact  that  it  is  present  in 
western  Allegany  county  makes  it  very  probable  that  it  is  present 
in  Garrett  county  also. 

The  Upper  Sewickley  or  Tyson  Coal.- — This  seam,  which  is 
locally  known  as  the  "  Gas  "  coal,  occurs  at  an  interval  of  from  105 
to  120  feet  above  the  Pittsburg  coal,  and  about  45  feet  above  the 
lower  Sewickley  coal.  It  is  entirely  restricted  to  the  Georges  Creek 
basin,  and  its  area  is  small. 


Section  of  Upper  Sewickley  Coal  at  Caledonia  Mine,  West  of  Bakton, 
Allegany  County. 

Feet.  Inches. 

Coal   2  7 

Shale    91/2 

Coal   1  11  Vi 

Shale    4 

Coal    0 

Total   6  5 


This  seam  like  the  Pittsburg  coal  thickens  from  north  to  south 
and  has  its  maximum  thickness  in  the  lower  end  of  the  Georges 
Creek  basin. 

The  "Waynesburg  (Koontz)  Coal. — This  seam  occurs  at  an  inter- 
val of  from  90  to  120  feet  above  the  Upper  Sewickley  and  from  220 
to  240  feet  above  the  Pittsburg  coal.  Its  area  in  Garrett  county 
is  extremely  small,  and  even  where  it  does  occur  the  cover  is  so  slight 
that  it  probably  cannot  be  mined. 
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Section-  of  Wayxesburg  Coal  at  Kooxtz,'  Allegany  County. 


Feet. 


Inches. 


Coal 

Bone 

Coal 

Bone 

Coal 

Shale 

Coal 


,2 


1 


3 
4 
6 
7 
3 
10 


5 


Total 


,6 


2 


The  roof  of  this  seam  is  the  top  of  the  Monongahela  formation. 
The  overlying  Dunkard  contains  a  very  little  coal  in  Allegany  county 
and  elsewhere,  but  there  is  no  evidence  that  there  is  any  coal  in 
Garrett  county  above  this  seam. 


The  Georges  Creek  basin  is  a  deep  broad  syncline  containing  the 
most  complete  sequence  of  the  Coal  Measures  in  Maryland.  The  axis 
of  this  syncline  lies  entirely  to  the  east  of  the  eastern  boundary  of 
Garrett  county,  and  only  half  of  the  area  west  of  the  synclinal  axis 
is  in  Garrett  county.  As  the  most  valuable  coal  (the  Pittsburg  seam) 
is  in  the  upper  part  of  Coal  Measures  and  consequently  lies  in  the 
central  portion  of  the  basin,  the  larger  part  of  its  area  is  in  Allegany 
county.  It  is  only  toward  the  southern  end  of  the  basin  where  the 
county  line  approaches  the  synclinal  axis  that  Garrett  county  con- 
tains any  large  areas  of  Pittsburg  coal. 

The  Conemaugh  and  Allegany  coals  are  so  overshadowed  in 
importance  by  the  Pittsburg  coal  that  they  have  not  been  prospected 
for  to  any  great  extent  in  this  basin.  Consequently  our  knowledge 
of  them  is  far  less  in  this  region  than  it  is  in  the  more  western  basins 
where  the  Pittsburg  coal  is  absent  and  the  lower  seams  are  depended 
upon  for  local  use.  The  coals  of  the  Allegany  and  Conemaugh 
formations  underlie  a  large  area  in  the  Garrett  county  part  of  this 
basin,  and  it  is  highly  probable  that  when  the  Pittsburg  coal  is 


structural  occuerexce. 


The  Georges  Creek  Basin. 


Md.  Geol.  Survey,  Alleg-any  County,  p.  ISO. 
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exhausted  the  Bakerstown,  Upper  Freeport  and  Lower  Kittanning 
coals  will  support  an  important  industry. 

The  dip  in  the  Garrett  county  part  of  this  basin  is  entirely  to  the 
southeast  (averaging  E  30°  S)  and  increases  from  almost  nothing  in 
the  portion  nearest  the  axis  (near  Westernport)  to  about  10°  along 
the  western  outcrop  of  the  Lower  Kittanning  coal. 

The  Allegheny  coals  can  be  worked  by  drift  in  the  southern  end 
of  the  Georges  Creek  valley  and  on  many  of  the  tributaries  of  that 
stream  and  of  the  Savage  river.  In  the  region  north  of  Barton  they 
can  be  mined  only  by  shafts  near  the  center  of  the  basin  or  by  slopes 
from  the  western  outcrop.  A  far  larger  proportion  of  the  area  of 
the  Conemaugh  coals  can  be  reached  by  drift  from  the  Georges 
Creek  valley. 

The  Potomac  Basin. 

The  Potomac  basin  is  a  syncline  which  is  wider  and  shallower 
than  the  Georges  Creek  basin.  It  is  a  simple  syncline  from  Piedmont 
to  a  point  near  Hamson  where  the  axis  forks  by  the  development 
of  a  low  anticline  in  the  center  of  the  broad  basin.  Between  Pied- 
mont and  Harrison  the  Potomac  meanders  near,  and  in  general  west 
of,  the  synclinal  axis.  Between  Harrison  and  Schell  the  river  flows 
not  far  from  the  western  fork  of  the  axis,  probably  crossing  it  several 
times.  Above  Schell  the  river  seems  to  be  constantly  to  the  east 
of  the  western  fork  of  the  axis. 

The  Maryland  part  of  this  basin  is  not  deep  enough  to  contain 
any  coal  above  the  Conemaugh  formation,  except  in  the  small  knob 
near  Shaw  where  the  Pittsburg  coal  was  formerly  mined. 

The  Lower  Kittanning  coal  is  of  workable  thickness  and  quality 
throughout  the  greater  part  of  this  basin.  Below  Stoyer  it  can  all 
be  mined  by  drift  from  the  Potomac  valley. 

Above  Stoyer  it  is  all  shaft  coal  except  along  the  western  outcrop. 
The  dip  is  not  great  enough  to  prevent  the  coal  from  being  readily 
mined  in  all  directions  from  shafts  located  anywhere  along  the  line 
of  the  railroad.  The  coal  is  of  exceptional  thickness  and  quality 
above  Gorman. 

The  Upper  Preeport  coal  can  be  mined  by  drift  from  the  center 
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of  the  Potomac  valley  as  far  south  as  Bayard.  Above  this  point 
it  is  all  shaft  coal  except  along  the  western  outcrop.  Like  the  Lower 
Kittanning,  it  becomes  more  valuable  toward  the  south. 

The  Bakerstown  coal  is  drift-coal  in  its  entire  area.  It  improves 
in  quality  and  thickness  toward  the  north,  being  most  valuable  in 
the  region  between  Blaine  and  "Windom.  The  Upper  Kittanning  and 
Lower  Freeport  are  only  locally  workable.  The  former  is  known 
to  be  workable  only  in  the  region  around  Harrison,  and  the  latter 
in  the  headwaters  of  Three-fork  Run.  Both  of  these  seams  are  here 
drift-coal,  and  are  shown  by  borings  to  be  extremely  thin  or  even 
absent  in  the  upper  part  of  the  Potomac  valley  where  they  are  below 
drainage. 

The  Castleman  Basin. 

The  Castleman  basin  is  a  simple  shallow  syncline  with  gentle  dips 
and  a  still  gentler  northeastward  pitch  of  its  axis.  It  does  not  con- 
tain any  Pittsburg  coal  in  its  Maryland  portion.  The  axis  of  the 
basin  extends  in  an  almost  straight  line  through  the  eastern  end  of 
Grantsville,  the  forks  of  the  Castleman  river,  and  Bittinger. 

The  Conemaugh  seams  can  be  almost  entirely  mined  by  drift  from 
the  Castleman  valley.  The  only  exception  to  this  is  that  the  Grants- 
ville seam  in  the  very  center  of  the  basin  would  have  to  be  reached 
by  slopes  or  shallow  shafts. 

The  Allegheny  seams  are  almost  entirely  shaft  coal.  They  under- 
lie a  very  large  area  but  their  thickness  and  quality  are  very  imper- 
fectly known.  The  bore-hole  at  Jennings  Mill  which  gives  our  only 
section  of  them  showed  that  they  were  not  workable  at  this  immediate 
point.  They  should  be  tested  at  other  points,  where  they  will  prob- 
ably be  foxmd  to  be  workable  under  large  portions  of  the  valley. 
The  bore-hole  at  Jennings  Mill,  which  was  located  very  slightly  east 
of  the  axis  of  the  basin,  showed  the  Upper  Freeport  at  a  depth  of 
193  feet,  and  the  Lower  Kittanning  at  a  depth  of  341  feet.  The 
detailed  record  of  this  boring  is  given  on  pages  116  and  128  of  this 
report.  These  seams  can  be  reached  at  approximately  these  depths 
anywhere  along  the  line  of  Jennings  Bros.  E.  E.  The  deepest  part 
of  the  basin  is  somewhat  west  of  the  railroad. 
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The  Uppei'  Yougliiogheny  Basin. 
The  Upper  Youghioglieny  basin  is  a  broad  shallow  syncline,  which 
undulates  somewhat  in  its  central  part.  The  Monongahela  coals, 
and  the  workable  Conemaugh  coals  (excepting  one  area  of  the  Bakers- 
town  coal)  are  entirely  absent  from  it.  The  Upper  Freeport  coal  is 
workable  in  a  few  areas,  especially  along  the  Youghiogheny  river  be- 
low the  mouth  of  Miller  Kun.  It  is  largely  drift  coal.  The  Lower 
Kittanning  coal  underlies  the  larger  part  of  the  basin  and  has  been 
mined  to  a  small  extent  along  the  outcrop.  It  is  almost  all  slope  and 
shaft  coal. 

The  Lower  Youghiogheny  Basin. 

The  Lower  Youghiogheny  basin  is  a  broad  shallow  syncline  Avith 
a  low  anticline  buried  in  its  western  portion. 

The  deepest  part  of  the  basin  is  toward  the  eastern  part  of  its 
area,  the  axis  passing  not  far  west  of  Friendsville. 

It  contains  no  Monongahela  coals.  The  Conemaugh  coals  although 
all  present  are  not,  as  a  general  thing,  workable. 

The  Upper  Freeport  coal  is  workable  by  drift  from  the  valleys  of 
Buffalo  Eun,  Laurel  Eun,  Deep  Creek,  and  Mill  Eun.  The  larger 
part  of  the  area  of  this  seam  is,  however,  shaft  coal,  which  can  best 
be  reached  a  short  distance  up  the  valley  west  of  Friendsville,  or 
along  the  railroad  anywhere  between  Selbysport  and  the  Pennsyl- 
vania line.  It  can  probably  be  reached  anywhere  within  a  depth 
of  100  feet  below  the  railroad.  The  quality  and  thickness  in  this 
buried  portion  have  never  been  tested. 

The  Lower  Kittanning  coal  is  shaft  coal  in  the  greater  part  of  the 
area  of  the  basin.  There  are  small  areas  around  the  outcrop  which 
can  be  mined  by  drift,  but  only  on  a  small  scale,  except  in  the  region 
southwest  of  Krug,  where  the  entire  area  can  be  reached  by  drift 
from  the  valley  of  the  Youghiogheny.  Below  Friendsville  this  coal 
lies  at  a  depth  not  exceeding  300  feet  below  the  railroad. 

HISTORY  AND  CONDITION  OF  THE   COAL  INDUSTRY. 

Coal  has  been  mined  in  the  Georges  Creek  basin  since  1830. 
Until  recently  only  the  Pittsburg  seam  has  been  mined,  but  with 
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the  approacliing  exhaustion  of  this  coal,  development  of  the  thinner 
seams  is  rapidly  increasing.  The  Bakerstown,  Upper  Freeport,  and 
Lower  Kittanning  seams  are  at  present  being  mined  on  a  commercial 
scale  in  the  Georges  Creek  and  Potomac  valleys.  Extensive  develop- 
ments preparatoi-y  to  mining  the  Upper  Freeport  and  Lower  Kittan- 
ning  coals  by  shafting  have  been  in  progress  for  the  last  two  years 
at  Henry.  The  Lower  Kittanning  coal  has  been  mined  for  several 
years  in  the  upper  Youghioghcny  basin  at  Corinth.  The  coal  in  the 
Castleman  and  lower  Youghioghcny  basins  has  never  been  mined 
except  for  local  use. 

It  is  probable  that  within  a  few  year?  there  will  be  veiy  extensive 
developments  in  the  Potomac,  Castleman,  and  Youghioghcny  valleys, 
especially  in  the  former.  Development  has  been  retarded  in  the 
Castleman  basin  by  the  lack  of  means  of  transportation,  and  by  the 
fact  that  the  Allegheny  coals  are  buried  in  the  central  part  of  the 
basin.  Now  that  a  railroad  has  been  constructed  along  the  Castle- 
man river,  development  of  the  coal  may  be  expected. 

Ownership  of  the  small-vein  coal  is  principally  in  the  hands  of  the 
farmers.  Few  large  tracts  have  been  acquired  except  in  the  Georges 
Creek  and  Potomac  basins. 

Clays. 

Garrett  county  contains  a  gi'eat  abundance  of  valuable  clay  of 
various  kinds.  These  resources  are  entirely  undeveloped  except  at 
the  two  fire-clay  mines  in  the  northeast  comer  of  the  county,  but  they 
promise  great  possibilities  for  the  future.  These  materials  include 
the  highest  grade  of  fire-clays,  shales  of  various  kinds,  residual  clays, 
and  sedimentary  clays. 

Fire-clays. 

Frequently  any  clay  which  underlies  a  seam  of  coal  is  spoken  of 
as  a  fire-clay.  This  is  not  always  true.  Any  clay,  no  matter  what  its 
occurrence  or  appearance,  which  will  resist  fusion  and  is  thus  suit- 
able for  the  manufacture  of  fire-brick  is  a  fire-clay.  There  are  many 
clays  which  have  all  the  external  appearance  of  a  fire-clay  but  which 
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■will  not  stand  a  high  enough  temperature  to  be  called  or  used  as 
fire-clay.  The  only  satisfactory  means  of  telling  whether  a  clay  is 
a  fire-clay  or  not  is  by  testing  its  actual  fusibility.  Xot  all  fire-clays^ 
nor  even  all  those  of  this  region,  underlie  coal  seams.  There  are  at 
least  two  very  valuable  fire-clays  now  known  in  Garrett  county. 

The  Mount  Savage  Fibe-clay'. — The  Mount  Savage  fire-clay 
occurs  at  a  very  constant  horizon  in  the  Mercer  group  near  the  top 
of  the  Pottsville  formation,  and  immediately  under  the  Homewood 
sandstone.  Its  stratigraphic  position  is  shown  in  the  sections  of  the 
Pottsville  formation  on  pages  103  and  104,  and  in  the  less  com- 
plete sections  on  pages  107  and  108.  This  bed  does  not  show  at 
the  surface  as  well  as  it  should  because  its  position  is  usually  con- 
cealed by  a  talus  from  the  overlying  sandstone.  Fragments  of  the 
flint  clay  can  usually  be  found  in  the  soil  at  the  proper  position. 
"While  not  always  present  in  the  normal  stratigraphic  position,  it 
usually  is,  and  could  be  developed  at  a  great  many  localities  in  various 
parts  of  Garrett  county.  The  general  location  of  the  belts  where 
it  is  to  be  sought  is  shown  on  the  accompanying  map  (Plate  XV). 
These  belts  are  along  the  edge  of  the  areas  of  outcrop  of  the  Potts- 
ville formation,  not  very  far  from  the  contact  of  the  Pottsville  and 
Allegheny,  and  their  location  can  thus  be  found  on  the  accompany- 
ing geological  map. 

In  the  mines  of  the  Union  Mining  Co.  and  the  Savage  Mountain 
Fire-Brick  Works  in  the  northeast  part  of  Garrett  county  the  clay  has 
a  thickness  of  from  eight  to  fourteen  feet,  averaging  about  ten  feet. 
It  is  overlain  within  a  short  distance  by  a  seam  of  coal  about  three 
feet  in  thickness,  above  which  is  the  Flomewood  sandstone.  There 
are  usually  two  kinds  of  clay,  the  soft  or  plastic  and  the  flint  or 
non-plastic.  Both  are  essential  in  the  manufacture  of  the  bricks.  It 
is  necessary  that  both  should  be  refractory.  There  is  nO'  regularity 
in  the  occurrence  of  the  two  kinds  of  clay  in  relation  to  each  other. 
Usually  the  plastic  clay  is  above,  but  this  is  not  always  the  case.  The 
clay  is  well  exposed  in  the  west  bank  of  the  Potomac  river,  one  mile 
above  Blaine.    Here  the  section  is  as  follows: 
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Sectiox  of  Fire-clay  >eab  BLArN"E. 

Feet. 

Sandstone  (Homewood)   

Coal  (Mount  Savage)   

Flint  clay   6 

Plastic  clay   8 

Concealed   


There  is  a  very  large  adjacent  area  from  whicli  the  clay  can  readily 
be  mined  by  drift  either  here  or  around  the  hill  to  the  north  in  the 
valley  of  Wolf  Den  Run.  At  the  month  of  that  run,  or  between 
there  and  Blaine  are  admirable  locations  for  a  manufacturing  plant, 
as  coal  is  being  mined  on  the  hill  above,  and  there  is  a  bridge  across 
the  river  at  this  point  leading  to  the  tracks  of  the  West  Virginia 
Central  and  Pittsburg  Eailroad.  Tests  made  by  Dr.  Heinrich  Ries* 
show  that  the  flint  clay  from  this  locality  is  fully  equal  in  its  refrac- 
tory qualities  to  that  from  the  mines  on  Savage  Mountain,  while 
the  plastic  clay  from  this  locality  is  superior  to  that  from  Savage 
Mountain. 

Another  locality  Avhere  the  same  clay  was  observed  is  in  the  tram- 
road  cut  at  Swallow  Falls,  where  the  following  section  is  exposed: 

Section  of  Fire-clay  >-ear  Sw.axlow  Falls. 


Feet. 

Sandstone  (Homewood)    50 

Shale    6 

Flint  clay   1-3 

Plastic  clay   2-3 

Coal    3 


At  no  other  place  has  the  clay  been  observed  above  the  coal  as 
it  is  here.  There  is  a  large  area  xmderlain  by  the  clay  in  this  vicinity 
which  can  be  easily  worked  by  drift,  and  the  dip  is  slight.  Trans- 
portation can  be  furnished  by  the  narrow-gauge  road  which  extends 
from  here  to  the  terminus  of  the  Confluence  and  Oakland  branch 
of  the  Baltimore  and  Ohio  Eailroad.  Power  for  the  plant  can  be 
secured  from  the  Youghiogheny  river,  and  coal  for  the  kilns  can 
be  obtained  near  at  hand.    Tests  by  Dr.  Ries'  show  that  this  clay 

*  Md.  Geol.  Survej-,  vol.  iv,  pp.  450,  451. 
'  Md.  Geol.  Survey,  vol.  iv,  pp.  449,  450. 


MARYLAND  GEOLOGICAL  SURVEY 


215 


(both  plastic  and  flint)  is  fully  equal  in  its  fire-resisting  qualities 
to  that  from  Savage  Mountain. 

There  are  doubtless  many  other  localities  in  the  belt  shown  on  the 
map  (Plate  XV)  where  clay  of  satisfactory  quality  could  be  found 
by  careful  prospecting. 

The  Bolivar  Fire-clay. — A  deposit  of  fire-clay  which  is  probably 
the  equivalent  of  the  Bolivar  fire-clay  of  Pennsylvania  outcrops  in 
the  north  bank  of  the  North  Fork  of  the  Castleman  river  about  y-g- 
of  a  mile  above  the  mouth  of  Tarkill  Run.    The  section  is  as  follows: 

Section  near  Tabkill  Eun,  Castleman  Valley. 


Feet. 

Flint  clay    31/2 

Concealed   6 

Massive  cross-bedded  sandstone    7 

Concealed    6 

Gray  shale    4 

Coal,  shale,  and  bone    7 

Shale    8 

Sandstone    5 

Total   461/, 


The  flint  clay  is  in  appearance  much  like  that  from  the  Mount 
Savage  bed.  It  occurs  not  in  rounded  concretionary  forms  as  the 
Mount  Savage  clay  frequently  does  at  its  outcrop,  but  in  a  solid 
massive  ledge.  In  this  ledge  the  flint  showed  a  thickness  of  3^  feet, 
with  both  top  and  bottom  concealed.  The  character  of  the  outcrop 
was  not  such  as  to  show  whether  or  not  a  plastic  clay  were  present 
in  association  with  the  flint. 

A  sample  of  this  clay  was  tested  by  Dr.  Ries,  who  says  in  regard 
to  it:  ^ 

"  The  material  is  a  flint  clay  which  in  general  appearance  is  not 
unlike  clays  of  that  character,  being  hard  and  dense,  and  having  con- 
choidal  fracture.    The  chemical  analysis  of  the  material  is  as  follows: 

*  Md.  Geol.  Survey,  vol.  iv,  pp.  503-505. 
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A^fALTSis  OF  Flint  Clay,  Castlemax  Kiver,  Garrett  County. 

Silica    51.881 

Aliamiiia    36.461 

Ferric  oxide    1.01 

Lime   98 

Mag-nesia   10 

Alkalies   trace 

Total   100.932 

"  Being  a  flint  clay  it  naturally  has  practically  no  plasticity  when 
ground  and  mixed  with  water,  and  consequently  its  tensile  strength 
is  also  exceedingly  low,  showing  that  it  would  have  to  be  mixed  with 
a  plastic  fire-clay  in  making  it  into  fire-bricks.  The  refractoriness 
of  the  clay  is,  however,  the  most  important  item,  and  it  was  found  on 
testing  it  that  the  fusion  point  of  the  clay  is  very  nearly  that  of  cone 
35  of  the  Seger  series,  whose  fusion  point  is  about  3326°  F.  This 
makes  the  clay  from  Castleman  river,  therefore,  one  of  the  most 
refractory  clays  found  in  the  United  States. 

"Tor  comparison  with  this  it  is  interesting  to  note  an  analysis  of 
similar  material  from  Westmoreland  county,  Pennsylvania,  which  is 
as  follows :  * 

Analysis  of  Flint  Clay  from  Westmoreland  County,  Pennsylvania. 

Silica    51.92 

Alumina    31.64 

Ferrous  iron    1.134 

Lime   03 

MagTiesia   443 

Alkalies   402 

Water    13.49 

TiO^    1.16 

Total   100.219 

''Another  analysis  from  the  same  pit  gave : 

Silica    47.25 

Alumina    34.35 

Ferrous  oxide  693 

Lime   58 

MagTiesia   09 

Carbonic  acid   455 

Alkalies   261 

TiO,    1.99 

Wafer    13.695 

Total    99.364 


*  Geol.  Survey,  Pa.  i[M,  p.  259,  Analyses  Nos.  956a  and  957  Kier  Bros. 
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Fig.  l.-ENTRANCE  TO  FIRE-CLAY  MINE  ON  SAVAGE  MOUNTAIN. 


Fig.  2.— heaps  ov  clay  weathering  at  mines  on  savage  mountain 
FIRE-CLAY  MINES. 
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"  As  may  be  seen  these  three  analyses  resemble  each  other  in  a 
general  way  bnt  there  may  be  variations  even  in  the  same  pit,  so 
that  identity  of  composition  is  not  necessarily  required  to  give  simi- 
larity in  refractory  behavior.  Some  of  the  other  occurrences  in 
Pennsylvania  nm  as  low  as  9  or  even  7  per  cent  of  combined  water." 

There  is  a  large  area  in  the  vicinity  in  which  tliis  clay  could  be 
mined,  either  by  drifts  or  in  open  pits.  The  locality  could  be  easily 
reached  by  a  short  spur,  having  almost  no  grade,  from  Jennings 
Bros.  R.  E.  Abundant  coal,  and  excellent  sites  for  manufacturing 
plants  are  at  hand.  This  clay  is  worthy  of  immediate  development. 
It  could  probably  be  found  at  other  localities  in  the  Castleman  valley. 

Fragments  of  flint  clay,  probably  from  still  another  horizon,  were 
found  on  the  headwaters  of  Glade  Run  near  the  foot  of  Backbone 
Mountain.  This  locality  is  about  three  miles  north  of  Gorman.  This 
clay  evidently  belongs  in  the  lower  part  of  the  Allegheny  formation, 
and  is  possibly  the  equivalent  of  the  Kittanning  fire-clay  of  Pennsyl- 
vania. No  tests  have  been  made,  nor  have  the  thickness  and  extent 
of  the  deposit  been  determined. 

Shales. 

The  shales  in  Garrett  county  which  might  be  used  for  brick 
making  have  a  wide  geological  distribution  and  occur  in  almost  every 
formation. 

The  Jennings  formation  contains  an  abundance  of  shale,  a  large 
part  of  which  is  suitable  for  the  manufacture  of  clay  products.  It 
is  a  shale  from  this  horizon  which  is  used  by  the  Queen  City  Brick 
and  Tile  Company  of  Cumberland.  There  are  many  localities  to 
the  northeast,  east,  and  southeast  of  Oakland  where  these  shales 
could  be  used.  Lack  of  local  markets  and  of  transportation  facilities 
will  render  it  unprofitable  to  work  these  shales  anywhere  in  Garrett 
county  except  along  the  line  of  the  Baltimore  and  Ohio  Railroad 
where  it  crosses  the  outcrop  of  this  fonnation  between  Oakland  and 
a  point  one  mile  northeast  of  Deer  Park.  However  there  are  good 
exposures  of  these  shales  in  most  parts  of  the  large  belt  of  this 
formation. 
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The  Hampshire  formation  contains  a  vast  amount  of  shale  but 
much  of  it  is  too  sandy  to  have  any  value.  Along  the  Baltimore  and 
Ohio  Railroad  between  Deer  Park  and  Altamont  and  again  between 
Swanton  and  Floyd  are  numerous  exposures  of  red  and  green  shales 
some  of  which  may  be  plastic  enough  to  be  of  value  for  brick  making. 
However,  they  have  never  been  tested. 

The  Pocono  formation  is  composed  principally  of  sandstone.  In 
the  railroad  cut  at  Altamont  there  is  a  good  exposure  of  a  bed  of 
shale  30  feet  thick  which  may  be  useful.  It  extends  from  33  to  63 
feet  above  the  base  of  the  Pocono,  and  has  a  bed  of  sandstone  1  foot 
thick  12  feet  below  the  top. 

The  Greenbrier  formation  contains  but  little  shale,  and  that  is 
either  too  sandy  or  too  calcareous  to  be  of  value. 

The  Mauch  Chimk  formation  contains  a  great  deal  of  red  shale; 
but  most  of  it,  like  the  Hampshire  shales,  is  too  sandy  to  be  of  value. 
A  sample  from  near  the  crest  of  Savage  Mountain  by  the  side  of 
the  National  Road  was  tested  by  Dr.  Ries  who  found  that  it  was 
suitable  for  the  manufacture  of  brick. 

The  Pottsville  formation  contains  no  material  that  can  be  used 
for  the  manufacture  of  clay  products  except  the  Mount  Savage  fire- 
clay. Sandstones  and  conglomerates  predominate  in  this  formation, 
and  the  shales  are  sandy. 

The  Allegheny  formation  contains  considerable  shale  that  may 
prove  to  be  of  value.  The  shales  at  the  base  of  the  formation  are 
all  more  or  less  sandy  and  probably  have  no  value.  Those  imme- 
diately under  the  Clarion  sandstone  look  more  promising.  The  shale 
under  the  Lower  Kittanning  coal  is  in  other  regions  often  refractory 
enough  to  be  a  fire-clay.  In  Garrett  county  it  is  not  known  to  pos- 
sess this  quality,  but  can  probably  be  used  for  ordinary  or  paving 
brick.  The  upper  part  of  the  Allegheny  formation  contains  an  abun- 
dance of  shale.  This  is  being  used  at  Corinth  for  the  manufacture 
of  pressed-brick.  The  shale  is  apparently  a  short  distance  below  the 
horizon  of  the  Tipper  Freeport  coal.  There  is  a  large  area  in  the 
vicinity  where  these  shales  are  at  the  surface  and  well  exposed  for 
working. 
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Analyses  of  Clays  from  near  Cokintii. 
(Analysed  by  the  chemist  of  the  Maryland  Iron  Co.) 


I 

III 

IV 

V 

VI 

VII 

VIII 

.56.42 

69.. 51 

62.98 

51.. 53 

53.49 

.56.36 

61.70 

56.32 

Alumina  .  .  .  . 

20.94 

22.27 

18. .54 

22.60 

22.83 

24.18 

22.24 

23.00 

,10.60 

.80 

5.70 

0.80 

6.90 

6.40 

5.60 

5.80 

trace 

trace  ' 

2.44 

5.40 

2.91 

.50 

trace 

1.47 

Magnesia  .  .  . 

1.32 

trace 

.« 

1.87 

1.84 

.82 

1.44 

.79 

Water  

7.30 

7.45 

8.85 

11.77 

9.44 

7.. 50 

6.50 

11.08 

Total. .  . 

96.58 

100.03 

99.48 

99.97 

97.41 

95 . 76 

97.48 

98.46 

I.  Eed  shale  (bottom).  V.  Top  Blue,  clay  mine. 

II.  Fire-clay  or  flint.  VI.  Cistern. 

III.  Buff,  new  opening.  VII.  Railroad  clay. 

IV.  Bottom  Blue,  clay  mine.  VIII.  Black  shale,  coal  mine. 


The  Conemaugh  formation  contains  several  thick  beds  of  shale, 
but  most  of  them  are  either  sandy  or  are  interstratified  with  thin 
beds  of  sandstone.  The  shales  above  the  Mahoning  sandstone  are 
very  fissile  but  probably  contain  too  much  carbonaceous  material. 
The  red  shales  below  the  Clarksburg  limestone  have  been  used  for 
brick-making  in  Harrison  county,  West  Virginia,  but  these  beds  are 
not  well  developed  in  Maryland. 

The  Monongahela  and  Dunkard  formations  probably  do  not  con- 
tain in  Garrett  county  any  clays  that  are  suitable  for  brick-making. 

Residual  Clays. 

These  are  not  of  much  economic  importance  in  Garrett  county 
except  as  they  are  used  in  connection  with  the  partly  weathered  and 
unweathered  shales  from  which  they  are  derived.  There  are  prob- 
ably large  areas  in  the  Glades  which  are  underlain  by  thick  and 
extensive  deposits  of  residual  clay,  but  these  cannot  easily  be  worked 
because  of  the  difficulties  of  drainage. 

Sedimentary  Clays. 
The  only  sedimentary  clays  which  have  been  observed  in  Garrett 
county  occur  in  the  terraces  along  the  Castleman  river  to  the  south 
of  Grantsville.    The  clay  is  a  fine  blue  sticky  deposit  with  a  few 

"  Also  trace  of  alkalies. 
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small  rounded  pebbles  and  crusts  of  limonite;  it  is  interstratified 
with  sand  and  loam,  and  resembles  some  of  the  later  Pleistocene  clays 
of  the  Coastal  Plain.  The  amount  is  not  known.  The  clay  is  suit- 
able in  character  for  the  manufacture  of  common  brick. 

LmE. 

Garrett  county  contains  extensive  deposits  of  limestone  suitable 
for  burning  for  agricultural  and  building  purposes  or  for  use  as  a 
flux.  It  is  also  probable  that  part  at  least  of  this  limestone  is  suit- 
able for  the  manufacture  of  cement,  although  it  has  not  yet  been 
tested  for  this  purpose. 

The  limestones  which  might  be  quarried  and  burned  for  lime  occ\ir 
in  the  following  stratigi-aphic  positions: 

Dunkard  Formation. 

Various  limestones. 
jMonongahela  Formation. 

Waynesburg  limestone. 

Sewickley  limestone. 

Redstone  limestone. 
Conemaugh  Formation. 

Pittsburg-  limestone. 

Clarksburg  limestone. 

Elklick  limestone. 

Ames  limestone. 

Upper  Cambridge  limestone. 

Lo^wer  Cambridge  limestone. 

!Mahoning  limestone. 

Allegheny  Fonnation. 

"  Ferriferous  "  limestone. 
Pottsville  Formation. 

None. 

Mauch  Chunk  Formation. 
None. 

Greenbrier  Formation. 

Upper  Greenbrier  limestone. 

Middle  Greenbrier  limestone. 

Lower  Greenbrier  limestone. 
Pocono  Formation. 

None, 

Hampshire  Formation. 
None. 

Jennings  Formation. 
None. 
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The  Greenbrier  formation,  whose  occurrence  has  already  been 
described  in  the  preceding  pages,  is  composed  principally  of  lime- 
stone. The  most  valuable  deposits  of  this  rock  occur  in  the  upper 
member  of  the  formation.  This  member  is  about  sixty-five  feet 
thick  and  consists  predominantly  of  limestone  with  a  few  shale- 
partings.  Almost  the  whole  thickness  can  be  quarried.  This  rock 
has  already  been  opened  for  agricultural  purposes  at  numerous  points, 
and  is  of  such  persistence  that  it  can  be  worked  anywhere  except 
where  the  covering  of  soil  and  rock  debris  is  too  thick  to  be  profitably 
removed.  The  middle  member  of  the  Greenbrier  contains  a  few 
thin  beds  of  limestone  but  they  should  always  be  neglected  for  the 
overlying  beds  which  are  much  thicker  and  purer.  The  lower  mem- 
ber contains  a  considerable  thickness  of  limestone  which  can  be  quar- 
ried and  burned  but  it  is  very  impui'e  and  is  far  less  valuable  than 
the  upper  member.  The  limestone  of  the  Greenbrier  formation  is 
by  far  the  most  valuable  of  that  in  Garrett  county. 

The  following  analyses  of  samples  of  Greenbrier  limestone  from 
Garrett  county,  collected  by  the  Maryland  Geological  Survey,  were 
made  by  Mr.  T.  Malcolm  Price  for  the  Maryland  Agricultural 
Experiment  Station,  and  were  published  in  Bulletin  N'o.  66  of  that 
institution  by  H.  J.  Patterson  : 


Analyses  of  Greenbrier  Limestone,  Garrett  County. 


Insoluble. 

FeoOs  & 
Al.,0.-i 

Ca  CO3 

MgCOa 

Total. 

Gerringer  and  Inglehart's 

13.65 

5.44 

79 . 16 

1.21 

99 . 46 

13.46 

12.48 

72.92 

1.15 

100.01 

8.57 

2.3H 

88.73 

.86 

100.54 

South  of  Negro  Mountain. . 

20.95 

41.10 

37.35 

.91 

100.31 

17.00 

2.74 

64.12 

15.75 

99.61 

Findley's  quarry,  Piney  Run 

4.47 

2.70 

86.73 

6.38 

100.28 

The  great  variety  obtained  in  these  analyses  shows  the  great  differ- 
ence in  quality  between  the  different  strata.  This  is  even  better 
shown  by  the  following  analyses  (for  which  the  same  acknowledg- 
ment is  made  as  for  the  above),  the  first  three  of  which  are  of  speci- 
mens from  one  locality  but  probably  from  different  beds. 
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ANALYSES  OF  GrEEXBRIEK  LIMESTONE,  ALLEGANY  COTJNTY. 


Insoluble 

F&.Os  & 
AUO3 

Ca  CO, 

Mg  CO3 

Total. 

Mouth  of  Stony  Run,  Alle- 

3.6.5 

8.44 

85.87 

1.30 

99  26 

11.. 52 

3.37 

74.48 

10.99 

100.36 

5.11 

3.56 

89.08 

3.17 

99.92 

Barrelville,  Allegany  Co.  . . 

5.24 

1.98 

84.58 

7.49 

99.29 

Probablv  any  of  the  rock  will  furnish  a  lime  that  is  suitable  for 
agricultural  purposes.  But  when  a  lime  is  desired  which  may  be 
placed  on  the  market  for  general  and  constructive  uses  or  for  use  as  a 
flirx,  care  should  be  taken  in  selecting  the  purer  beds  in  quarrying. 
The  average  of  the  analyses  given  above  would  indicate  a  rock  far  less 
pure  than  that  generally  used  for  commercial  purposes.  But  some  of 
the  analyses  show  that  there  are  purer  bands  in  the  formation,  and 
there  is  no  doubt  that  if  proper  care  were  taken  in  locating  the  quar- 
ries and  in  keeping  impurities  out  of  the  kilns  a  product  could  be 
obtained  which  would  successfully  compete  with  that  now  shipped 
from  Allegany,  Washington,  and  Frederick  counties. 

A  short  distance  below  the  Lower  Kittanning  coal  is  the  "  Ferrif- 
erous limestone  "  which  is  of  great  importance  in  Pennsylvania  as 
a  source  of  agricultural  lime  and  as  a  flux.  This  bed  has  been  seen 
in  GaiTett  county  at  several  points.  It  outcrops  about  one-half  mile 
north  of  Stoyer  in  the  bed  of  the  run,  immediately  under  the  Lower 
Kittanning  coal.  Here  only  the  top  is  exposed  and  the  thickness 
is  not  known.  About  four  miles  north  of  Gorman,  in  the  bed  of 
Glade  Eun,  a  limestone  which  is  apparently  this  one  is  exposed. 
About  two  miles  southwest  of  Crellin  there  is  a  good  exposure  of 
this  rock  in  the  west  bank  of  Laurel  Eun,  a  short  distance  above 
the  bridge  at  the  mines  of  the  Preston  Coal  and  Lumber  Co.  Here 
nearly  three  feet  of  limestone  are  exposed.  About  one  mile  south- 
west of  this  point  across  the  West  Virginia  line  the  rock  has  been 
quarried  on  a  small  scale  by  Mr.  Van  Werth. 

This  rock  is  called  the  "  Ferriferous "  limestone  because  it  is 
frequently  overlain  by  a  stratum  of  iron  ore,  which  is  a  carbonate 
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of  iron  very  rich  in  lime.  This  ore  grades  downward  into  the  lime- 
stone, which  (especially  in  its  upper  part)  contains  a  great  deal  of 
iron.  Complaint  is  frequently  made  that  this  rock  "  although  it  looks 
like  limestone  will  not  burn."  The  trouble  seems  to  be  that  in  test- 
ing, the  rock  samples  are  taken  from  the  top  of  the  stratum  which  is 
very  impure.  The  lower  part  will  be  found  to  be  purer  and  more 
valuable. 

There  are  a  number  of  limestones  in  the  Conemaugh  formation 
which  have  been  or  may  prove  to  be  of  value  for  local  use.  Between 
the  upper  and  the  lower  Mahoning  sandstones  there  is  occasionally 
a  limestone  which,  however,  has  never  been  observed  at  the  surface 
in  Garrett  county.  The  Cambridge  limestones  whose  position  has 
been  described  in  the  chapter  on  Stratigraphy  (pp.  134,  135)  may  have 
some  local  value — although  they  are  probably  too  thin  for  even  this 
purpose.  The  greatest  thickness  known  in  Garrett  coimty  for  any 
of  these  beds  is  that  recorded  from  the  bore-hole  at  Jennings  where 
the  Lower  Cambridge  is  three  feet  thick.  All  surface  exposures 
hitherto  observed  are  less  than  this.  The  Ames  limestone  which  over- 
lies the  Friendsville  coal  is  e:.posed  at  many  points  in  the  Castleman 
and  lower  Youghiogheny  basins.  At  most  exposures  there  is  also 
an  impure  limestone  below  the  coal.  It  is  probable  that  the  coal 
and  one  or  both  of  the  limestones  could  be  mined  or  quarried  together 
and  burned  for  local  use.  This  has  been  done  occasionally.  A  short 
distance  below  the  Morgantown  sandstone  is  the  horizon  of  the  Elk- 
lick  limestone.  This  bed  has  not  been  definitely  recognized  in  Gar- 
rett county,  but  there  is  in  the  Georges  Creek  basin  a  limestone 
about  seven  feet  thick  which  belongs  either  at  this  horizon  or  imme- 
diately above  the  Morgantown  sandstone.  This  is  well  exposed  about 
two  miles  northwest  of  Franklin  in  the  southern  branch  of  Mill  Run. 
Here  it  has  been  quarried  and  burned  quite  extensively.  About 
100  feet  above  this  limestone  is  another  which  is  the  thickest,  and 
is  the  most  constant  in  the  Coal  Measures.  This  is  the  Clarksburg 
limestone.  It  has  a  thickness  of  about  six  feet,  and  is  of  excellent 
quality.  It  is  usually  overlain  by  the  Franklin  coal  which  is  imme- 
diately below  the  Connellsville  sandstone.    It  is  possible  that  the 
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limestone  already  described  as  outcropping  two  miles  nortliAvest  of 
Franklin  is  the  same  as  this  one.  The  limestone  which  underlies  the 
Little  Pittsburg  coal  has  been  quarried  and  burned  for  local  use 
about  one  mile  northwest  of  Gise,  and  has  been  exposed  elsewhere 
in  the  lower  Youghiogheny  basin. 

The  Monongahela  and  Dunkard  formations  contain  several  lime- 
stones "which  have  been  quarried  in  western  Allegany  county,  and 
which  might  be  opened  in  the  adjoining  part  of  Garrett  county. 

BuiLDixG  Stoxe. 
Garrett  county  contains  an  abundance  of  building  stone  suitable 
for  certain  purposes.    This  is  of  two  kinds,  sandstone  and  limestone. 

Sandstones. 

The  sandstones  which  can  be  used  as  building  stone  are  as  follows: 

Dunkard  Tormation. 
None. 

Monongahela  Formation. 
None. 

Conemaugh  Formation. 

Connellsville  sandstone. 
Morg-anto^vn  sandstone. 
Saltsburg-  sandstone. 
Mahoning-  sandstone. 

Allegheny  Formation. 

Freeport  sandstone. 
Clarion  sandstone. 

Pottsville  Formation. 

Homewood  sandstone. 
Connoquenessing  sandstone. 

Mauch  Chunk  Formation. 
None. 

Greenbrier  Formation. 
None. 

Pocono  Formation. 

Various  sandstone  members. 

Hampshire  Formation. 

Various  sandstone  members. 

Jennings  Formation. 

Varioiis  sandstone  members. 
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Many  of  the  Carbonifero-us  sandstones  are  well  adapted  for  use  as 
building  stone,  altbough  none  of  them  could  be  used  for  ornamental 
work.  Until  the  present  all  the  building  stone  that  has  been  quarried 
in  Garrett  county  has  come  from  the  Carboniferous  and  has  been 
used  only  for  rough  work  such  as  foundations,  embankments,  and 
bridges.  While  it  is  possible  that  some  of  the  stone  could  be  used 
for  a  better  class  of  work,  it  is  not  likely  that  any  such  demand  will 
be  made  for  it  in  the  immediate  future. 

The  Jennings  formation  contains  various  sandstone  and  conglomer- 
ate members  but  none  of  them  have  any  textural  or  ornamental  fea- 
tures which  would  make  them  especially  valuable  as  a  building  stone. 
The  lower  part  of  the  formation  contains  the  stratigraphic  equivalent 
of  the  well-known  Portage  flags  which  are  extensively  quarried  in 
eastern  New  York  for  flag-stones.  It  is  possible  that  a  similar 
industry  could  be  developed  in  Garrett  county. 

The  Hampshire  formation  contains  a  number  of  sandstones  which 
at  first  sight  appear  well  adapted  for  use  as  building  stone.  However 
most  of  them  readily  develop  a  shaly  parting  under  the  influence  of 
the  weather  and  are  for  that  reason  worthless.  Near  Accident,  along 
the  Savage  river  for  several  miles  above  Crabtree,  and  south  of  Red- 
house  the  sandstones  in  this  formation  have  a  very  massive  character 
and  may  prove  to  be  durable  enough  to  be  used  for  building.  These 
sandstones  are  very  attractive  in  appearance,  being  of  a  very  uniform 
and  desirable  shade  of  brown.  If  this  rock  proves  durable  enough 
it  ought  to  find  a  market  outside  the  county  as  an  ornamental  build- 
ing stone.  If  it  is  used  it  should  always  be  laid  on  the  bedding  and 
never  on  edge,  for  the  tendency  to  become  shaly  and  flake  would  be 
many  times  greater  in  the  latter  case.  About  four  miles  west  of 
Frostburg  and  one  and  one-half  miles  south  of  the  National  Road 
is  a  small  quarry  from  which  a  flag-stone  has  been  obtained  from 
this  formation.  The  stones  are  from  one  to  two  inches  thick,  and 
as  a  rule  are  very  smooth,  without  ripple-marks,  and  not  warped. 
Only  a  small  amount  has  been  taken  out. 

The  Pocono  formation  contains  a  large  amount  of  sandstone  and 
conglomerate,  but  it  is  not  easy  to  work  or  of  attractive  appearance. 
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It  will  probably  never  be  used  except  locally  for  rough  work.  Its 
durability  makes  it  valuable  for  this  purpose. 

The  Greenbrier  and  Mauch  Chunk  formations,  although  they  con- 
tain some  sandstone,  contain  none  that  can  ever  be  of  any  value  for 
structural  purposes. 

The  Pottsville  formation  contains  a  large  amount  of  sandstone 
and  conglomerate  which,  although  it  possesses  no  oniamental  fea- 
tures, is  extremely  strong  and  durable  and  is  well  adapted  for  such 
work  as  the  construction  of  foundations,  bridges  and  railway  embank- 
ments. The  Connoquenessing  sandstone  is  the  most  durable,  but 
the  most  difficult  to  work.  The  Homewood  sandstone  at  the  top  of 
the  Pottsville  has  been  largely  used  for  all  kinds  of  rough  work. 

The  Allegheny  formation  contains  two  sandstones  which  may  be 
used  for  some  kinds  of  construction.  The  lower  or  Clarion  sand- 
stone, although  not  of  a  very  desirable  color,  is  abundant,  durable 
and  easy  to  work  when  first  taken  from  the  quarry.  It  is  much  used 
for  bridges  and  foundations,  and  doubtless  could  at  some  localities  be 
quaii'ied  for  higher  grades  of  work.  It  is  frequently  badly  iron- 
stained,  but  doubtless  this  could  be  avoided  by  a  proper  location  of 
the  quarry.  The  Freeport  sandstone  which  occupies  a  very  constant 
position  slightly  above  the  middle  of  the  formation  is  a  very  durable 
but  not  attractive  stone.  It  is  probable,  however,  that  this  cannot  be 
obtained  in  blocks  thick  enough  for  most  purposes.  It  is  character- 
ized by  an  abundance  of  yellow  mica  flakes,  which  make  it  split 
readily  along  the  bedding. 

The  Conemaugh  formation  contains  several  sandstones  which  have 
been  quarried  and  sold  in  one  region  or  another.  The  Mahoning 
sandstone  at  the  base  of  the  formatioii  is  well  adapted  for  local  use. 
The  next  higher  sandstone,  the  Saltsburg,  is  occasionally  massive 
enough  to  be  used  for  foundations  and  bridges.  The  Morgantown 
sandstone  has  been  extensively  quarried  in  various  regions.  It  works 
easily,  is  durable,  and  in  some  places  is  of  attractive  appearance. 
There  is  an  abandoned  quarry  in  the  western  edge  of  Grantsville 
where  a  considerable  quantity  of  stone  was  taken  out.  Probably  this 
stone  was  used  for  many  of  the  bridges  on  the  National  Road.  In 
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many  parts  of  West  Virginia  it  has  been  very  extensively  quarried 
and  many  important  buildings  have  been  constructed  of  it.  The 
Connellsville  sandstone  is  also  an  important  quarry  rock  which  has 
been  extensively  used  in  West  Virginia  and  elsewhere. 

The  Monongahela  and  Dunkard  formations  contain  sandstone 
members,  but  their  extent  is  so  slight  in  Garrett  county,  and  they 
are  so  inferior  to  the  sandstones  of  the  Conemaugh,  Allegheny,  and 
Pottsville  formations,  that  it  is  not  worth  while  to  consider  them  here. 

Limestone. 

The  only  limestone  in  Garrett  county  which  can  be  considered 
of  value  as  a  building  stone  is  that  of  the  Greenbrier  formation.  The 
limestones  of  the  Coal  Measures  are  too  limited  in  quantity,  too 
much  broken  up  by  joints  and  bedding  ]>lanes,  and  of  too  much  value 
for  other  purposes,  to  be  considered  as  building  stones. 

The  siliceous  limestone  at  the  base  of  the  Greenbrier  formation 
would  probably  make  a  valuable  building  stone.  It  is  of  a  desirable 
color  (light  grey  or  buff),  is  very  durable,  and  is  easily  worked.  In 
some  parts  of  the  bed  are  bands  of  sandy  material  which  would  stand 
out  on  weathering,  but  these  are  not  distributed  all  through  the  bed. 
The  portions  of  the  bed  which  do  not  contain  these  bands  are  very 
uniform  in  color  and  texture. 

The  upper  part  of  the  formation  contains  some  layers  of  massive 
limestone  which  would  make  an  attractive  and  durable  building 
stone.  These  layers  range  in  color  from  very  light  gray  to  a  dark 
reddish  buff.  There  would  be  no  difficulty  in  obtaining  blocks  of 
considerable  size.  Some  of  these  layers  are  well  shown  in  the  quarry 
at  Crabtree. 

EoAD  Materials. 

The  following  materials  have  been  or  can  be  used  as  road  material 
in  Garrett  county, — limestone,  sandstone,  shale,  gravel,  slag. 

The  limestone  is  by  far  the  most  important  road  material  in  Gar- 
rett county.  The  distribution  and  chai'actor  of  the  limestone  have 
already  been  given  under  the  headings  of  Stratigraphy,  Lime,  and 
Building  Stone.    The  most  important  source  of  limestone  is  the 
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Greenbrier  formation,  although  -jome  of  the  higher  limestones  could 
just  as  well  be  used  if  it  were  not  for  their  limited  extent.  The 
Greenbrier  limestone  makes  a  valuable  road  metal  because  it  com- 
bines a  high  cementing  quality  with  good  wearing  power.  Probablv 
the  siliceous  limestone  at  the  base  of  the  formation  will  be  found 
the  most  valuable  for  this  pui-pose,  because  of  its  high  wearing  power. 
It  has  the  additional  qualification  of  not  being  sought  for  burning 
as  lime. 

The  celebrated  "  Ligonier  blocks  "  used  to  such  a  great  extent  in 
Pittsburg  for  paving,  come  from  the  basal  siliceous  beds  of  the  Green- 
brier limestone,  and  are  identical  in  character  with  the  rock  from 
Garrett  coimty. 

All  of  the  sandstones  are  of  some  value  as  road  metal,  although 
those  of  the  Pottsville  are  far  more  valuable  than  the  more  friable 
ones  in  the  other  formations.  They  all  possess  the  disadvantage  of 
having  low  cementation  power,  but  the  Pottsville  sandstones  have  a 
high  wearing  power  and  are  well  adapted  for  use  on  a  very  heavily 
traveled  road. 

The  shales,  especially  the  arenaceous  shales  of  tlie  Devonian,  make 
a  good  road  for  light  travel,  but  will  not  stand  heavy  wear.  They  are 
less  economical  and  less  satisfactory  in  the  long  mn  than  the  lime- 
stones. Fire-clay  has  been  used  to  a  limited  extent,  but  it  makes  a 
very  sticky  road  in  wet  weather  and  a  very  dusty  one  in  dry  weather, 
so  cannot  be  considered  an  important  road  material. 

The  gravel  of  Garrett  county  is  not  adapted  for  highway  construc- 
tion and  should  never  be  used  for  this  purpose. 

Slag  from  iron-furnaces  has  been  used  to  a  limited  extent  on  the 
roads  of  Garrett  coimty — especially  near  Friendsville.  Slag  which 
contains  a  large  amount  of  lime  makes  a  very  good  road  material, 
but  the  slag  produced  at  the  old  Friendsville  furnace  was  not  of  this 
character.  For  this  reason,  and  because  the  supply  is  so  nearly 
exhausted,  slag  need  not  be  considered  as  an  important  road  material 
in  this  region. 

Iron  Ore. 

Xo  iron  ore  is  now  mined  in  Garrett  county,  and  this  industry 
has  never  been  of  any  great  importance  in  the  past.    The  only  place 
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where  iron  has  ever  been  smelted  within  the  limits  of  the  county 
is  at  Friendsville  where  there  still  exist  the  ruins  of  a  small  blast- 
furnace which  was  built  many  years  ago  and  has  long  been  out  of 
use.  The  ore  for  this  furnace  was  dug  from  a  number  of  small  pits 
on  the  western  slope  of  Winding  Ridge.  It  probably  consisted  of 
both  siderite  nodules  from  the  shales  of  the  Coal  Measures,  and 
limonite  concretions  from  the  residual  soil.  The  location  of  the  pits 
is  not  known.  Charcoal  was  used  as  a  fuel,  and  Greenbrier  lime- 
stone as  a  flux.  Probably  no  attempt  was  made  to  supply  more  than 
the  demands  of  the  local  forges. 

Small  pockets  of  limonite  exist  in  the  Jennings,  Hampshire,  and 
Mauch  Chunk  shales,  but  these  could  not  have  been  considered  work- 
able deposits  in  any  condition  of  the  iron  industry. 

In  the  shales  between  the  Clarion  coal  and  the  overlying  Clarion 
sandstone  there  are  abundant  nodules  of  siderite  or  carbonate  of  iron, 
which  frequently  form  a  locally  continuous  stratum,  which  occa- 
sionally becomes  thick  enough  to  possibly  possess  some  commercial 
vak;e.  This  deposit  is  well  exposed  in  the  railroad  cut  on  the  West 
Virginia  side  of  the  Potomac  at  Chaffee.  It  was  also  cut  through 
in  the  large  tunnel  (intended  to  reach  the  Mount  Savage  fire-clay)  on 
the  eastern  side  of  Savage  Mountain  between  the  National  Road  and 
the  Savage  Mountain  fire-cbw  mine.  At  this  place  a  large  quantity 
of  the  ore  was  taken  out,  but  the  thickness  of  the  bed  is  not  now 
known.  Some  ore  may  always  be  expected  at  this  horizon,  and  the 
bed  may  prove  thick  enough  in  places  to  mine,  but  it  is  doubtful  if  it 
can  be  done  profitably  in  the  present  condition  of  the  industry. 

There  are  also  small  bands  of  siderite  higher  in  the  Coal  Measures, 
especially  in  the  middle  of  the  Conemaugh,  and  in  the  Monongahela 
and  Dunkard. 

Miscellaneous  Materials. 
Phosphate  Rock.- — Attention  was  called  in  a  preceding  report 
of  this  organization'  to  the  occurrence  of  a  stratum  of  pliosphatic 
rock  near  the  base  of  the  Pottsville  formation  in  Allegany  county. 


'  Md.  Geol.  Survey,  Allegany  County,  p.  193. 
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A  black  sand  has  been  observed  at  the  same  horizon  on  the  crest 
of  Savage  Mountain  near  the  Xational  Eoad.  An  analysis  showed 
that  this  sand  contained  a  small  amount  of  phosphate  of  lime,  but 
not  enovTgh  to  give  it  any  vahie.  The  sample  was  obtained  at  the 
surface,  and  it  is  possible  that  the  amoiuit  of  phosphate  is  greater 
in  the  fresh  material  below,  the  surface. 

Precious  Metals. — Considerable  misdirected  time  and  money 
have  been  spent  in  search  for  precious  metals  in  the  valley  of  Savage 
river.  Belief  in  their  presence  wa?  occasioned  by  the  discovery  of 
thin  flakes  of  the  sulphides  of  lead,  zinc,  iron  and  copper  in  the 
Devonian  shales  and  sandstones.  The  rocks  have  been  slightly  faulted 
and  slickensided  and  on  the  planes  of  movement  a  little  calcite  (car- 
bonate of  lime )  is  deposited.  This  calcite  (which  was  incoiTectly 
determined  as  ^  cin-quartz)  contains,  as  it  often  does  in  other  regions, 
small  amounts  of  the  metallic  sulphides.  The  parties  interested  have 
had  assays  made  which  showed  small  amounts  of  gold  and  silver. 
Even  if  the  assayed  samples  were  coiTectly  selected  the  deposit  would 
be  absolutely  valueless,  for  the  svilphides  are  confined  entirely  to 
fractures  in  the  rock  in  a  veiy  narrow  zone  and  never  penncate  the 
sandstone.  The  calcite  vein  does  not  exceed  one  inch  in  thickness 
at  any  point  seen  liy  the  writer,  and  does  not  averag'e  ^  of  an  inch 
in  thickness.  Even  at  the  rate  of  the  highest  reputed  assay,  the 
value  of  the  entire  amount  of  ore  which  could  be  taken  out  in  a 
year  of  extensive  mining  operations  would  not  pay  for  the  powder 
used  in  a  single  blast.  Further  prospecting  is  useless,  for  the  condi- 
tions essential  to  the  formation  of  workable  metallic  veins  never 
existed  in  this  region.  Similar  occurrences  of  the  sulphides  have  long- 
been  known  in  the  adjacent  regions  of  Pennsylvania  and  West  Vir- 
ginia, and  careful  investigation  has  in  every  case  shown  the  deposits 
to  be  A'alueless. 

Petroleum  and  jSTatural  Gas. — The  idea  prevails  in  some  quar- 
ters that  Garrett  county  lies  in  the  oil  and  gas  belt  and  that  these 
products  can  be  secured  by  drilling.  This  belief  has  been  encour- 
aged by  drillers  who  wish  to  secure  employment  for  their  outfits,  and 
by  promoters.    As  a  matter  of  fact  no  oil  or  gas  has  ever  been  found 
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in  a  region  geologically  similar  to  GaiTett  county.  Moreover  it  is 
impossible  for  any  to  exist  in  such  a  region  at  ordinary  depths, 
because  of  the  extent  to  which  the  rocks  have  been  folded  and  frac- 
tured. Dr.  I.  C.  White,  the  foremost  authority  on  oil  and  gas 
in  this  country,  says:  '  "In  most  mountain  regions,  the  fracturing 
of  the  strata  has  been  carried  on  to  such  an  extent  that  all  the  avail- 
able stores  of  gas  and  oil  that  may  once  have  existed  in  the  beds 
have  passed  ont  of  the  oiiginal  reservoirs  thro\:gh  their  defective 
covers,  escaping  into  the  air,  and  hence  it  is  useless  to  drill  for  oil 
or  gas  to  any  ordinary  depth  in  typical  mountain  regions. 

"  It  is  barely  possible  that  under  great  thickness  of  close  grained 
beds  or  shales  the  gas  and  petroleum  ori<>inally  contained  in  rock 
reservoirs  so  situated  may  still  be  imjjrisnnccj.  Xo  l)orings  in  moun- 
tain regions  have  been  sunk  to  a  depth  sufficiently  great  (4000-5000 
feet)  to  test  the  truth  of  this  supposition." 

This  is  not  mere  theory.  ISTumerous  Avells  have  been  put  down  in 
regions  similar  to  this  and  not  one  has  ever  been  productive.  The 
deep  wells  near  Mountain  Lake  Park  and  Cumberland,  wdiich  were 
complete  failures,  have  fully  tested  the  possibilities  of  this  region  in 
this  regard. 

List  of  Operators  in  Mineral  Products  in  Garrett  Countv.^ 


CohJ. 


Consolidation  Coal  Co  Baltimore. 

American  Coal  Co  New  York. 

Maryland  Coal  Co  New  York. 

New  Central  Coal  Co  New  York. 

Davis  Coal  and  Coke  Co. 


Coal  Co  Philadelphia,  Pa. 

North  American  Coal  Co.  .Blaine,  W.  Va. 
Garrett  County  Coal  and 


Cumberland-Georges  Creek 


Mining- Co  Blaine,  W.  Va. 

G,  C.  Pattisou  Bloomiugton. 

Monroe  Mining  Co  Barnum,  W.  Va. 


Philadelphia,  Pa. 
Piedmont  Mining  Co.  .Piedmont,  W.  Va. 


Union  Mining  Co 


Mount  Savage.      Savage  Mountain  Fire 
Brick  Works  


Frostburg. 


Li 


J.  Fredlock  Manufacturing  and  Building  Co 


Piedmont,  W.  Va. 


'  West  Virginia  Geological  Snrvej",  vol.  i,  p.  184. 

^  The  list  comprises  only  those  ojierators  engaged  in  making  shipments 
by  rail  whose  properties  lie  \\  holly  or  in  part  in  Garrett  conntj-. 
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Inteodtjctoky. 

It  is  important  that  a  volume  dealing  with  the  natural  resources 
of  the  county  should  devote  some  attention  to  a  consideration  of  the 
soils  and  their  agi-icultural  possibilities.  Everywhere  over  the  surface 
of  Garrett  county,  covering  hills  and  valleys  alike,  is  found  a  coating 
of  soil,  vaiying  in  depth,  and  grading  imperceptibly  into  the  underly- 
ing rocks  or  resting  directly  upon  the  surface  of  the  rocks.  This  soil 
covering  supports  a  vegetable  growth  more  or  less  abundant,  depend- 
ing on  the  conditions  surrounding  the  soil  and  those  present  within 
the  soil  itself.  In  the  valleys  the  soil  is  usually  deep  and  productive, 
on  the  mountain  slopes  it  is  shallow  and  stony,  furnishing  scant  nour- 
ishment to  only  the  hardiest  trees  and  plants.  In  places  the  soil 
is  stained  a  deep  red  not  imlike  the  underlying  beds  of  shale  and 
sandstone.  At  other  times  the  productive  clays  seem  to  bear  no 
relation  whatever  to  the  deeply  buried  limestones,  while  on  the  moun- 
tain tops  the  soils  seem  but  a  mass  of  broken  gray  sandstone  frag- 
ments mixed  with  small  amounts  of  sand  and  clay. 

It  is  this  soil  covering  Avith  which  the  farmer  has  to  deal,  and  the 
science  of  agriculture  has  been  advanced  if  the  labor  of  cultivation 
can  be  made  lighter,  or  the  practice  of  husbandry  be  made  more 
remunerative.  We  may  now  touch  briefly  upon  the  processes  con- 
cerned in  the  fonnation  of  soils,  and  then  pass  to  a  consideration  of 
some  of  the  properties  of  soils. 

Origin  of  Soils. 
Upon  examination  soils  are  seen  to  consist  of  particles  of  sand, 
silt,  and  clay,  bits  of  rocks,  and  partially  decomposed  organic  matter, 
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together  with  a  variable  amount  of  water  containing  various  sub- 
stances in  solution.  '\^Tien  the  soil  gTades  imperceptibly  into  broken 
and  partially  decomposed  rocks  and  these  in  turn  pass  into  fresh 
and  solid  rock,  it  is  reasonable  to  suppose  that  the  soil  has  actually 
been  derived  from  the  rocks  beneath  it.  The  color  of  the  soil  and 
the  fresh  rock  may  be  the  same,  or  the  bits  of  rock  mingled  with 
the  soil  may  be  similar  in  appearance  and  composition  to  that  found 
several  feet  below  the  surface.  In  either  case  the  supposition  would 
be  strengthened  that  the  soils  were  merely  the  result  of  the  reduction 
of  the  rock  masses.  Soils  formed  from  the  imderlying  rocks  in  place 
are  called  residual  soils,  and  it  is  to  this  class  that  the  greater  part 
of  the  soils  found  in  Garrett  county  belong.  The  sandstones,  shales, 
and  limestones,  which  constitute  the  rocky  framework  of  the  county, 
are,  without  interruption,  being  subjected  to  the  forces  which  result 
in  breaking  them  down  and  wearing  them  away.  These  forces  are 
everywhere  about  us,  always  active,  and  the  ultimate  result  of  their 
action  is  wonderful  although  the  period  of  a  lifetime  sees  but  little 
of  these  operations.  The  action  of  the  atmosphere  with  its  many 
daily  changes  of  temperature  tends  to  loosen  the  rocks  and  cause 
them  to  fall  apart  by  alternately  expanding  and  contracting  the  rock 
particles.  The  winds  cany  away  fine  particles  of  sand  and  dust, 
and  help  to  reduce  the  size  of  rock  masses.  The  air  contains  traces 
of  various  gases  which  also  promote  rock  decay.  Kain  water,  espe- 
cially when  it  contains  carbon  dioxide,  dissolves  the  cementing  sub- 
stances of  the  rocks  also  and  caiises  them  to  disintegTate.  Water 
readily  penetrates  the  crevices  and  on  freezing  tends  to  disrupt  the 
rock  masses.  The  rains  wash  away  the  loosened  particles  and  the 
streams  carve  out  valleys  and  gorges. 

The  oxygen  of  the  air  unites  with  the  iron  bearing  minerals  of  cer- 
tain rocks  and  oxidation  takes  place,  or,  as  we  commonly  speak  of  it, 
they  rust.  Water  also  chemically  unites  with  certain  of  the  rock- 
forming  minerals,  and  this  hydration,  as  it  is  called,  is  recognized  as  a 
powerful  agent  in  the  decomposition  of  rocks  into  soils.  Some  plants, 
such  as  lichens  and  especially  bacteria,  tend  to  break  down  large 
masses  of  rocks  and  render  them  suitable  for  the  more  highly  organ- 
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ized  forms  of  plant  life.  Thus  it  is  seen  that  a  multitude  of  forces  and 
agencies  are  constantly  at  work  which  result  in  the  accumulation  of  a 
covering  of  soil  upon  the  rocks.  Whether  the  soil  covering  will 
become  deeper  depends  on  the  forces  Avhich  can-v  away  the  loosened 
rock  particles.  On  steep  hillsides  the  transporting  agents  are  the 
rains  and  the  slow  creeping  of  the  soil  particles  down  the  slopes  by 
the  force  of  gravity.  These  forces  are  so  powerful  on  the  steepest 
slopes  that  the  soil  covering  is  either  shallow  or  wanting  altogether. 
In  the  A'alleys  and  on  the  gentler  slopes,  however,  the  soils  are  little 
disturbed  and  accumulate  to  much  greater  depths.  Along  stream 
bottoms,  where  the  floods  spread  at  certain  portions  of  the  year, 
the  soil  deposit  is  seen  to  consist  almost  altogether  of  materials  that 
have  been  carried  from  slopes  and  hillsides  by  the  rains.  Such  soils 
are  called  transported  soils.  In  Garrett  county  there  are  few  cases 
of  transported  soils,  although  all  of  the  soils  have  been  carried  short 
distances  down  the  liill^idcs  by  soil-creep. 

The  Fertility  of  Soils. 
The  productiveness  of  a  soil  depends  upon  the  soil  itself  and  the 
external  conditions  surrounding  it.  The  depth,  character,  compo- 
sition and  texture  of  the  soil  must  be  considered.  A  shallow  soil  is 
seldom  productive,  while  a  soil  composed  of  coarse  quartz  sand  is 
never  fertile.  The  essential  elements  of  plant  food  such  as  potash, 
nitrogen,  lime,  phosphoric  acid  and  other  substances  must  be  present 
in  the  soil  in  such  condition  that  the  growing  plant  can  use  them, 
or  the  soil  is  considered  unproductive.  The  texture  of  the  soil  in 
the  humid  regions  determines  largely  its  capacity'  for  holding  water, 
and  this  power  of  conserving  moistui'e  is  highly  essential.  ( 'limate 
exerts  a  great  influence  on  the  fertility  of  the  soil;  for,  if  the  rainfall 
is  insufficient  or  if  the  winter  is  too  long  and  severe,  vegetation  will 
not  thrive  no  nuitter  how  rich  the  soil  may  be  in  plant  food.  The  arid 
plains  of  our  western  states  afford  an  excellent  example  of  sterile 
and  unproductive  soils  rendered  so  by  unfavorable  climatic  conditions. 
Only  supply  the  necessary  moisture,  and  they  will  prove  most  valu- 
able farming  lands,  as  the  many  irrigation  districts  attest.  The  dis- 
tribution of  sugar  cane,  cotton,  corn,  and  wheat,  also  show  forcibly 
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the  effect  of  climate  in  limiting  the  sections  of  the  countiy  in  which 
these  crops  can  be  gi-own. 

The  position  of  the  soil  with  reference  to  large  bodies  of  water, 
to  elevation  above  sea-level  and  to  prevailing  winds,  must  be  studied 
in  any  consideration  of  the  soil  relating  to  crop  production. 

Even  though  a  soil  may  be  rich  and  productive,  no  great  agricul- 
tural development  can  take  place  upon  it  when  its  position  with  refer- 
ence to  markets  is  unfavorable  and  transportation  facilities  are 
limited. 

Relation  of  Agkiculture  to  Physiography  asd  Climate. 

Garrett  county  is  the  most  western  and  also  the  largest  county  of 
the  state,  containing  680  square  miles.  Its  surface  is  that  of  a  broad 
rolling  plateau  whose  continuity  is  broken  in  places  by  mountain 
ridges,  which  traverse  the  county  in  a  northeasterly  and  northwesterly 
direction.  These  ridges  rise  several  hundred  feet  above  the  general 
level.  The  elevation  of  the  lower  portions  of  the  plateau  in  Garrett 
county  ranges  from  2000  to  2500  feet  above  sea-level,  while  the 
mountain  ridges  rise  to  elevations  of  2500  to  3400  feet.  The  Xorth 
Branch  of  the  Potomac  and  Savage  river  receive  the  drainage  of  the 
eastern  part  of  the  county,  while  the  Youghiogheny  and  Castleman 
rivers,  with  their  many  tributaries,  drain  the  western  and  by  far  the 
greater  part  of  the  county.  The  latter  eventually  discharge  their 
waters  into  the  Gulf  of  Mexico,  but  the  former  streams  flow  into 
Chesapeake  Bay  and  finally  into  the  Atlantic.  The  greater  part  of 
the  county  is  well  drained,  but  there  are  several  areas  of  considerable 
size  in  the  central  portion  which  are  swampy  and  characterized  by 
sluggish,  meandering  streams.  These  are  known  as  "  Glades,"  and 
any  section  which  has  a  tendency  to  be  swampy  is  called  "  glady." 

"While  a  complete  description  of  the  climate  is  given  elsewhere 
in  this  volume,  a  few  facts  which  have  a  direct  bearing  upon  the  agri- 
cultural conditions  of  Garrett  county  may  be  given  here.  In  general 
the  climatic  conditions  for  maturing  crops  are  perhaps  less  favorable 
here  than  in  any  other  section  of  Maryland.  Greater  extremes  of 
cold  are  experienced  in  the  winter,  while  the  gTOwing  season  is  much 
shorter.    This  is  due  principally  to  the  considerable  elevation  of  the 
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county  as  compared  with  the  other  counties.  I'sually  spring'  does 
not  begin  until  the  middle  of  April,  although  it  Legins  in  the  early 
part  of  March  in  the  southeastern  part  of  the  state.  The  highest 
recorded  temperature  is  99°,  while  the  lowest  i*  — 2G°,  recorded  at 
Sunnyside.  These  figaires  give  an  extreme  range  of  temperature  of 
125°,  probably  the  greatest  range  in  the  entire  state.  The  mean 
daily  range  of  temperature  is  about  20°,  or  slightly  more  than  that 
of  the  state.  The  normal  annual  temperature  of  the  county  is  47°, 
while  that  of  the  state  is  between  53  and  54  degrees.  Frosts  are  pos- 
sible in  almost  any  month  of  the  year,  but  during  a  period  of  three 
years  ending  1S98  the  last  frost  in  the  spring  occurred  May  30.  and 
the  first  frost  in  the  fall,  September  12.  The  normal  annual  precipita- 
tion for  Garrett  county  is  53.3  inches,  of  which  about  28  inches  fall 
during  the  spring  and  summer  months.  The  annual  precipitation 
is  about  ten  inches  greater  than  the  recorded  rainfall  of  the  rest  of 
the  state. 

Agriculture  in  Garrett  County. 

Garrett  coimty  is  not  very  thickly  settled,  although  the  increase 
in  population  has  been  considerable  during  the  last  decade.  The 
population  in  1900  was  about  18,000,  an  increase  of  nearly  25  per 
cent  over  that  of  1890. 

For  a  long  time  Garrett  county  made  but  little  advance  along  the 
lines  of  agriculture,  but  in  more  recent  years  larger  tracts  of  forest 
have  been  cleared  and  farming  interests  have  begun  to  improve. 
There  is  a  large  portion  of  the  county,  however,  that  is  still  in  what 
may  be  termed  the  "  saw  mill  "  stage  of  development,  and  many  years 
must  elapse  before  extensive  farming  operations  can  be  practiced  in 
such  sections.  A  large  portion  of  the  county  is  included  within  farm 
boundaries  and  more  than  half  of  the  farm  area  is  not  improved. 
The  average  sized  farm  inclu'^es  about  150  acres,  but  there  are  many 
farms  which  are  over  1000  acr^s. 

The  principal  crops  grown  are  buckwheat,  oats,  hay,  potatoes,  rye. 
and  wheat.    Formerly  it  was  considered  that  corn  and  wheat  could 
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not  succeed,  but  recently  both  of  these  crops  have  been  grown,  and, 
in  increasing  amounts,  with  good  results.  While  the  seasons  are 
comparatively  short,  fanning  can  be  carried  on  almost  as  profitably 
as  in  the  more  eastern  counties  of  Maryland.  Considerable  profit  is 
realized  from  the  sale  of  butter  and  maple  sugar,  and  in  favorable 
seasons  the  chestnut  crop  nets  handsome  returns.  The  winters  are 
too  cold  for  peaches,  but  apples  thrive,  although  no  special  effort  has 
been  made  to  make  apple  growing  profitable.  In  the  neighborhood 
of  Deer  Park  and  Oakland  raising  truck  crops  and  small  fmits  has 
proven  quite  profitable. 

The  lumbering  business  has  for  many  years  provided  means  of 
livelihood  for  a  large  number  of  families  and  been  a  source  of  con- 
siderable income  to  the  county.  Along  the  Toughiogheny  river  are 
several  extensive  saw  mill  plants,  and  there  are  others  scattered 
about  the  county.  Formerly  there  were  large  cuttings  of  white  pine 
timber,  but  of  late  years  the  lumber  output  has  been  chiefly  of 
hemlock  and  hard  woods. 

The  county  is  furnished  with  means  of  easy  access  to  the  eastern 
and  middle  western  markets  by  the  Baltimore  and  Ohio  Railroad, 
which  crosses  the  southern  part  of  the  county,  and  by  a  branch  of 
that  system  which  follows  the  Youghiogheny  river  to  a  point  several 
miles  above  Friendsville.  The  greater  nimiber  of  wagon  roads,  espe- 
cially where  they  traverse  the  more  mountainous  sections,  are  stony 
and  narrow,  and  on  many  of  them  the  grades  are  very  steep.  The 
old  aSTational  Road  crosses  the  northern  part  of  the  county,  but  it  has 
become,  through  lack  of  care,  rough  and  worn.  The  best  roads 
are  to  be  found  in  the  neighborhood  of  Oakland  and  Deer  Park. 

Historical  Sketch. 

Less  has  been  written  of  the  soils  of  Garrett  county  than  of  any 
other  county  in  the  state.  In  1854  the  Fourth  Annual  Report  of  Dr. 
James  Higgins,  State  Agricultural  Chemist,  was  published.  This 
report  contains  some  account  of  the  soils  of  Allegany  county,  which, 
at  that  time,  included  the  area  at  present  comprised  in  Garrett  county. 

Dr.  Higg-ins  described  the  "  glades,"  which,  he  says,  are  one  of  the 
most  curious  and  striking  features  of  the  county.      These,"  he  says, 


MARYLAND  GEOLOGICAL  SURVEY 


239 


"  are  famous  pastures  for  large  flocks  of  cattle,  which  are  driven 
from  the  Beighboring  counties  of  Virginia  to  be  pastured  in  the 
summer  months.  They  were  doubtless  at  one  time  lakes,  and  have 
become  filled  up  gTadually  by  washings  from  the  surrounding  hills, 
and  by  the  decay  of  phmts  and  trees."  He  likens  the  dark,  light,  and 
chaffy  soils  of  the  glades  to  the  blackgum  swamp  soils  of  the  lower 
Eastern  Slioro  counties.  This  report  also  describes  the  soils  of  the 
country  between  Savage  river  and  Meadow  Mountain,  and  the  soils  of 
the  Cove  country.  These  are  the  Hampshire  soils,  and  are  described 
as  quick  soils,  which  produce  fine  crops.  The  soils  of  the  middle 
and  western  coal  fields  are  described  as  light  sandy  soils,  and  they 
are  said  to  be  deficient  in  potash  and  chlorine.  This  description 
doubtless  refers  to  the  northern  central  and  extreme  western  portions 
of  the  county.  With  the  exception  of  these  short  descriptions  nothing 
more  than  brief  references  have  been  made  to  the  soils  of  the 
county. 

Soil  Formations. 
There  are  comparatively  few  types  of  soil  in  Garrett  county.  They 
consist  mostly  of  sandy  loams  and  loams  in  the  valleys  and  more 
gently  rolling  areas.  In  the  mountainous  districts  there  are  always 
present  large  amounts  of  boulders,  which  make  cultivation  difficult. 
As  has  been  stated,  the  soils  are  mainly  residual,  derived  from  the 
weathering  of  the  shales,  sandstones,  and  limestones.  These  are  all 
sedimentary  rocks,  and  the  manner  in  which  the  soils  are  derived 
from  them  is  comparatively  simple.  The  cementing  materials  are 
dissoh'ed,  setting  free  the  sand  or  silt  particles,  which,  mingling 
with  partially  decomposed  organic  matter,  form  the  soils.  The  soils 
derived  from  the  degradation  of  the  various  geologic  formations  pre- 
serve many  of  the  features  of  the  parent  rocks.  Many  of  the  forma- 
tions weather  into  similar  soil-types;  thus  for  example,  the  soils 
derived  from  coarse,  gray  sandstones  are  found  to  bear  a  close  resem- 
blance to  each  other,  while  the  soils  derived  from  the  two  red  shale 
formations  are  also  similar  in  many  respects.  The  soils  derived  from 
the  various  geologic  foi-mations  will  now  be  described,  beginning  with 
the  oldest. 
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THE   JE;NTSri>^GS  SOILS. 

The  soils  derived  from  the  weathering  of  the  Jennings  formation 
are  found  over  large  areas.  They  occupv  the  gently  rolling  valley 
lands  west  of  Backbone  and  Savage  mountains  and  an  area  west  of 
JSTegro  Mountain.  The  largest  areas  of  this  formation  lie  in  the  valley 
between  Savage  and  Meadow  mountains.  In  the  southern  central 
portion  of  the  county  these  soils  surround  the  considerable  areas  of 
"  Glades."  Much  of  the  material  composing  the  Glades  has  been 
washed  from  the  gently  sloping  stretches  of  land  underlain  by 
the  Jennings  formation.  The  Jennings  soils  are  residual  and  have 
been  formed  directly  from  the  fine-grained  sandy  and  argillaceou- 
shales,  by  the  weathering  agencies  that  have  dissolved  the  cementing 
materials  and  set  free  the  small  particles  of  sand  and  clay.  The 
rocks  of  which  this  formation  is  composed  are  comparatively  soft, 
hence  they  do  not  resist  erosion  but  are  covered  with  deep  soils.  The 
soils  are  yellowish-brown  loams  and  sandy  loams  to  a  depth  of  6  or  8 
inches,  and  are  underlain  often  to  a  depth  of  several  feet  by  hea^-y. 
sandy  loams  and  clay  loams.  Where  the  rocks  are  fine-grained 
argillaceous  shales  the  soils  are  generally  shallow  and  pass  into  broken 
fragments  of  shale,  but  where  the  rocks  are  more  sandy  the  soils  are 
heavy,  sandy  loams  of  much  greater  depth.  The  soils  are  much  the 
same  color  as  the  yellow  and  brown  shales  from  which  they  are 
derived.  Frequently  the  surface  is  covered  with  scattered  fragment? 
of  the  broken  rock  although  the  percentage  of  such  material  is  seldom 
sufiicient  to  interfere  with  cultivation.  These  soils  dry  out  during 
periods  of  drought,  but  such  periods  are  not  of  frequent  occurrence, 
for  the  cool  nights  and  heavy  dews  help  to  conserve  the  soil  moisture. 
On  account  of  the  sandy  nature  of  the  soil  and  of  the  rolling  character 
of  the  country  these  soils  possess  good  natural  drainage. 

While  these  soils  cannot  be  classed  as  strong  fertile  soils  they  can 
be  improved,  and  by  careful  methods  of  cultivation  be  made  to  pro- 
duce well  the  crops  grown  in  Garrett  county.  Much  of  the  area  occu- 
pied by  this  formation  is  forested,  but  where  the  soils  are  cultivated 
fair  crops  of  buckwheat,  corn,  wheat,  timothy,  and  clover  hay,  and 
oats  are  harvested.    Eeported  yields  of  these  crops  are  as  follows:  One 
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ton  of  timothy  hay  per  acre,  1-J  tons  of  clover  hay,  20  to  35  bushels 
of  oats  with  25  bushels  per  acre  as  an  average  crop.  In  a  good  year 
from  20  to  even  30  bushels  of  wheat  can  be  harvested  although  the 
average  yield  per  acre  is  somewhat  less.  From  25  to  35  bushels  of 
corn  can  be  grown  although  these  soils  are  not  fine  corn  lands. 
Little  commercial  fertilizer  or  stable  manure  is  used  on  these  soils, 
although  lime  is  frequently  used  with  beneficial  results.  Where  the 
original  timber  growth  has  been  cut  and  the  land  allowed  to  become 
reforested  a  scant  growth  of  pine  and  oak  springs  up.  Originally 
these  soils  were  said  to  have  been  covered  with  a  heavy  growth  of 
white  pine,  maple,  white,  red  and  chestnut  oaks,  chestnut,  ash  and 
other  hard  wood  trees.  In  the  table  of  mechanical  analyses  is  shown 
the  texture  of  representative  samples  of  the  Jennings  formation. 


Mechanical  Analyses  of  Soils  Dekived  from  the  Jennings  Formation. 


No. 

Locality. 

Description. 

ic  matter. 

ll 

■se  sand, 
0.5  mm. 

11 

ii 

Ii 

fine  sand, 
0.05  mm. 

Silt, 

0.005  mm. 

,0.005  to 
01  mm. 

Organ 

&$. 

Coai 
Ito 

Medii 
0.5  to 

Very 
0.1  to 

0.05  to 

Clay, 
0.00 

% 

% 

% 

% 

% 

% 

3513 

Garrett  Co  

Subsoil,  12-37  ins. 

7.49 

5.80 

4.54 

2.56 

2.16 

10.00 

44.46 

22.12 

3516 

Oakland,  1  mi.  E.. 

Composite  sample. 
Yellow  clay,  24-38  ins. 

5.12 

trace 

0.54 

0.60 

12.90 

34.08 

34.79 

22.77 

3515 

12-34  " 

7.80 

trace 

0.44 

0.62 

8.69 

24.19 

30.07 

27.63 

THE  HAMPSHIRE  SOILS. 

The  soils  of  the  Hampshire  formation  occupy  large  areas  in  the 
central  portion  of  Gan-ett  county.  These  areas  occur  on  both  sides 
of  the  areas  of  Jennings  just  described.  They  are  more  rolling  and 
possess  stronger  soils  than  the  Jennings.  The  same  rolling  character 
of  valley  country  is  noticed  wherever  this  formation  occurs,  and  the 
greater  part  of  the  area  is  cleared  and  farmed.  The  largest  areas  of 
the  Hampshire  formation  lie  between  Savage  and  Backbone  mount- 
ains on  the  east  and  Meadow  Mountain  on  the  west.  The  region 
west  of  Negro  Mountain  and  east  of  Winding  Ridge  in  the  north- 
western part  of  the  county  includes  some  of  the  finest  farming  land. 

This  Hampshire  soil  is  also  residual,  and  is  the  decomposition  pro- 
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duct  of  the  fine-gTained,  red  and  brown  shales  and  sandstones  which 
constitute  this  formation.  The  ferruginous  cement  has  been  dissolved 
and  the  sand  particles  have  been  set  free,  and  often  the  individual 
sand  particles  composing  the  rock  itself  have  been  further  disinte- 
gTated  into  clay.  Where  the  sand  grains  composing  the  rock  were 
originally  sharp  angTilar  grains  of  quartz  they  have  undergone 
little  change  and  the  resultant  soil  is  sandy.  Generally,  however, 
the  rocks  of  the  Hampshire  formation  are  covered  with  a  coating 
of  heavy  sandy  loams  and  clays  several  feet  thick.  Frequently  the 
soils  are  heavy  red  clay  loams  and  stiff  clays,  and  the  table  showing 
the  texture  shows  these  soils  to  contain  the  greatest  amount  of  clay 
of  any  of  the  sf^"'  found  in  Garrett  county.  The  soil  to  a  depth  of 
7  or  8  inches  consists  of  a  red  or  reddish  brown,  sandy  loam  or  loam 
depending  on  whether  it  has  been  derived  from  a  sandy  rock  or  a  fine- 
grained shale.  The  subsoil  to  a  depth  of  36  inches  is  a  heavy,  red 
loam,  clay  loam,  or  clay,  also  depending  on  the  character  of  rock  from 
which  it  is  derived.  Occasionally  there  are  fragments  of  the  more 
resistant  beds  of  sandstone  scattered  about  on  the  surface,  but  these 
soils  are  generally  free  from  stones  and  can  be  easily  cultivated. 
These  are  the  strongest  found  in  the  county.  They  are  well  drained, 
of  the  proper  texture  to  hold  moisture  well,  and  are  considered  natu- 
rally fertile  soils  that  can  be  brought  to  a  high  state  of  cultivation. 
Artificial  drainage  is  unnecessary  and  where  the  heavier  loams  and 
clays  occur  they  suffer  little  from  drought  in  dry  seasons. 

The  greater  part  of  this  formation  is  cleared,  and  when  not  culti- 
vated the  fields  furnish  excellent  pasturage  for  cattle  and  sheep. 
Where  farming  is  practiced  good  crops  are  harvested  except  in  some 
of  the  areas  where  the  soils  are  quite  sandy.  The  Cove  country,  as  it 
is  called,  in  the  vicinity  of  Accident  and  Cove  contains  some  beautiful 
farming  country  and  has  been  a  noted  wheat  growing  section  for 
many  years.  Here  the  soils  are  deep  and  rich  and  good  farming  is 
practiced  vsdth  fine  yields  as  the  result.  In  this  locality  it  is  said 
that  from  20  to  35  bushels  of  wheat  can  be  grown  in  good  years. 
Forty  to  50  bushels  of  oats  are  harvested  and  good  crops  of  potatoes, 
rye,  buckwheat  and  hay  produced.    In  other  sections  of  the  coimty. 
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while  the  yields  are  not  reported  as  large  as  this,  still  they  are  good 
and  show  the  productiveness  of  the  Hampshire  soils.  Grass,  wheat, 
buckwheat,  corn,  and  oats  are  the  principal  crops  grown  on  these  soils. 
Where  the  original  forest  growth  had  never  been  cleared  a  thick, 
heavy  tree  growth  was  always  noticed.  Among  other  trees  are  the 
following:  Black,  white,  red,  chestnut,  and  pin  oaks,  chestnut,  hard 
and  soft  maple,  ash,  beech,  locust,  hickory,  poplar,  linden  or  basswood, 
white  and  yellow  pine,  spruce  and  hemlock.  The  texture  of  a 
number  of  representative  Hampshire  soils  and  subsoils  is  showm  in  the 
following  table. 


Mechanical  Analysks  of  Soils  Derived  fhom  the  Hampshire  Formation. 


No. 

Locality. 

Description. 

Ors-'anic  matter.l 

Gravel, 
1     2  to  1  mm. 

Coarse  sand, 
1  to  0.5  mm. 

a 

C3  g 

So- 

=  2  |b 

So  £  -     ?  >3 
~~2  't~    £  "<= 

3718 

Cove,  1  mi.  S  

Red  loam,  0-8  ins  

fo 
3.. 51 

2.74 

% 

2.20 

% 

1.84 

18.'+011.'261].']8  19?28 

Redhouse,     mi.  S.. 

Red  clayey  soil,  0-6  ins  

5  74 

3.32 

2.46 

1.14 

8. .38 15. 7441. 78 19. .54 

3532 

Accident,  :.Mni.X,W 

Red  saiidv  soil,  0-10  ins  

4.14 

2.. 58 

1.2t> 

6.2821.6230.9821.58 

a533 

BacklH.iir  Mt.,  \V.  ,.| 

r,n:nn.  II  'J  in..    ( |  mMt  c 

5.03 

13.8213.9424.3229.98 

3719 

Cove,  1  mi.   

UfiU-'lavliKim.  -  :M  ins! '  'jiul.- 

soii  oi  :;7is  

1.70 

O.St 

16.06  3. .3250. 0621. 38 

3524 

Uackboiie  Mt.,  W.of 

Subsoil  ot  3523.  Composite 

sample   

1.83 

2.,5t 

4.01 

14.9819.0727.75  24.92 

3531 

Oakland,  3mi.  S.  W. 

Red  stony  subsoil,  8-21  ins.. . . 

1.97 

3.8.'- 

3.0t 

0.62  33. 14  21.. 53  25. 87 

3526 

Hoyes,  2  mi.  N.  E... 

D'k  red  clayey  subsoil  8-24  ins. 

5.01 

l.Oi 

11. 43 28. 25  IS,  ,S9 32. 06 

3528 

Redhouse,  4  mi.  S... 

Red  clayey  subsoil  20-30  ins. 

Subsoil  of  3.527   

6.0.') 

1.47 

1.61 

1.43 

2.3811.2343.3632.57 

3533 

Accident,  2  mi.  N.W 

Red  clav.  10-24  ins.  Subsoil 

0.84 

of  3532   

5.90 

0.57 

1.05 

1.95  7.9029.7l!51.55 

THE  POCOIVO  SOILS. 

The  soils  derived  from  the  weathering  of  the  Pocond  sandstone  are 
more  or  less  valuable,  depending  on  the  size  of  the  area  occupied  by 
the  formation.  Generally  the  formation  occurs  as  a  rather  prominent 
ridge  a  short  distance  from  the  higher  mountain  tops.  In  such 
locations  the  soils  are  of  little  value  to  the  agriculturist  and  seldom  are 
these  steep  narrow  ridges  cleared  and  cultivated.  The  principal 
occurrences  of  this  character  are  the  long  narrow  ridges  extending 
in  a  northeast  and  southwest  direction  across  the  entire  county  just 
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west  of  Great  Backbone  and  Big  Savage  mountains  and  east  <,:f 
Meadow  Mountain.  In  these  areas  the  soils  consist  of  loose,  sandy 
loams,  representing  the  broken  fragments  of  grayish  sandstone. 
Where  the  sandstone  is  coarse,  the  soils  consist  of  coarse,  gray,  sandy 
soils,  but  where  the  formation  is  made  up  of  finer  material  the  soil 
consists  of  a  finer,  sandy  loam.  In  these  areas  the  soils  are  always 
shallow  and  seldom  attain  a  depth  of  24  inches.  Generally  they  are 
not  over  15  inches  in  depth  and  consist  of  coarse,  or  fine,  grayish, 
sandy  loams  that  grade  into  masses  of  broken  sandstone  fragments. 
The  soil  is  mixed  with  angidar  stones  and  boulders  ranging  from  a 
few  inches  to  several  feet  in  diameter.  Such  areas  are  difficult  to 
ciiltivate  and  generally  there  is  no  attempt  at  cultivation.  The  forest 
growth  consists  of  pine,  hemlock,  oak,  and  chestnut. 

In  the  western  part  of  the  county  the  areas  occupied  by  the 
Pocono  are  considerably  wider.  These  areas  are  rolling  tablelands 
rather  than  narrow  ridges,  and  possess  soils  that  are  much  better  adap- 
ted to  farming  purposes.  About  Keyser  such  an  area  of  Pocono  is 
found  where  the  soils  are  fair  genei'al  farm  lands  and  corn,  wheat, 
gi-ass,  oats,  and  buckwheat  are  grown.  The  yields  are  not  large  but 
the  soils  are  warm  and  diy  and  farming  is  successfully  carried  on  in 
this  area  as  well  as  in  the  other  large  areas  of  this  formation.  The 
soils  are  sandy  loams  often  stony  and  rough,  but  much  deeper  than 
where  the  formation  occurs  as  narrow  ridges.  In  a  few  places  the 
original  rock  is  composed  of  white  quartz  pebbles  firmly  cemented 
together.  When  this  rock  decomposes  it  gives  rise  to  a  fine  gravelly 
soil  for  the  quartz  pebbles  are  seldom  altered  in  the  processes  of 
decomposition. 

Oats,  rye  and  buckwheat  succeed  best  on  these  soils,  for  the  soil  is 
too  light  for  the  best  results  with  wheat  or  grass.  If  markets  were 
available  track  crops  could  be  profitably  introduced  on  the  sandy 
soils  of  this  formation.  The  original  timber  growth  consists  of  chest- 
nut, oaks  of  several  varieties,  white  pine,  spruce  and  hemlock. 

The  texture  of  samples  of  soil  derived  from  the  Pocono  formation 
is  given  in  the  table  below. 
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Fig.  2.— view  at  mouth  of  cherry  creek. 
AGRICULTURAL  LAND  AND  SWAMP  FOREST. 
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Mechanical  Analyses  of  Soils  Dekived  from  the  Pocono  Formation. 


Garrett  Co. 
Garrett  Co. 
Garrett  Co. 


■2  a 

I,? 


  -  - 

stony  soil,  0-10"  Composite'  ^  ^ 

•    sample  ilO.eO'  1.63 

Light  sandy  soil,  0-8"  Com- 
posite sample   I  5.28'  1. ,53 

Subsoil,  7-24"  Composite 

sample  I  3.66  3.42 


%    1  % 
10.06 


THE   GREENBRIER-MAUCH   CHUNK  SOILS. 

The  soils  derived  from  these  two  geological  formations  may  be  simi- 
lar in  character  or  they  may  differ  widely,  but  from  their  close  geo- 
graphic association  it  is  quite  generally  difficult  to  separate  them 
These  formations  in  the  eastern  and  central  portions  of  the  county 
form  small  narrow  valleys  between  the  mountain  tops  and  the 
ridges  of  Pocono  sandstone  that  have  been  mentioned.  In  these 
valleys  heavy  red  soils  are  the  characteristic  residual  products  of  the 
Greenbrier  limestone  and  Mauch  Chunk  red  shales.  They  closely 
resemble  the  heavy,  red  loams  and  clays  derived  from  the  red 
shales  of  the  Hampshire.  These  soils  are  deep  and  if  found  in  more 
level  areas  could  be  farmed  with  profit,  but  occupying  steep  hill- 
sides they  are  seldom  cleared  and  cultivated.  They  are  always 
covered  with  large  boulders  of  sandstone  that  slowly  creep  down 
the  mountain  sides.  In  many  areas  the  boulders  are  so  thickly  strewn 
on  the  surface  that  cultivation  cannot  be  carried  on  until  the  boulders 
arc  removed.  In  these  narrow  valleys  the  heavy  yellow  and  brown 
clay  soils  derived  from  the  decomposition  of  the  limestone  of  the 
Greenbrier  formation  are  found  in  narrow  belts  often  not  more  than 
an  eighth  of  a  mile  in  width. 

In  the  western  part  of  the  county  the  limestone  soils  of  the  Green- 
brier in  some  places  attain  a  considerable  width.  They  are  consid- 
ered strong  clay  soils,  and  they  make  good  crops  of  grass,  wheat, 
oats,  buckwheat,  and  rye.  In  the  table  of  mechanical  analyses  is 
shown  the  texture  of  soils  derived  from  the  Mauch  Chunk  shales 
as  well  as  the  heavy  clays  derived  from  the  Greenbrier  limestone. 
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Mechanical,  Analyses  of  Soils  Dekived  from  the  Greenbrier  and  Macch 
Chunk  Formations. 


Subsoil  of 


Oakland,  11^ mi.  S.W]  Black  loam,  0-7' 
Oakland,  11*2  mi.  S.  W ,  Heavy  clay,  7-3.5 

3544  17.6] 

New  Germany  S  .of  Subsoil  48''    Decay  productj 

I      from  limestone   6.61  trace 


11.49|trdce 
.22 


Sang  Run . 


Heavy  clay  8-24"  

Soil  0-10"  Composite  sample.  5.3 
Subsoil  of  a547.  10-22"  Com-i 
posite  sample   I  5.S 


7.83  trace 


11  2.17  23.65j41. 41 23.81 
961.6410.31 19.062 

44  1.17  7.8636.7243.C3 
2.72  4.242.46  6.2£l  3.88j46.1028.80 
trace;  .77il.50  1.92a5.2.532.7022.56 


THE  POTTSVILLE  SOILS. 

The  soils  derived  frcm  tlie  Pottsville  formation  depend  largely 
on  their  location  for  their  agricultural  value.  The  formation  is  found 
capping  Backbone,  Savage,  Meadow,  Xegro,  and  other  of  the  mon' 
important  mountains  of  the  county.  On  the  tops  of  the  higher  moun- 
tains the  soils  possess  little  value  for  farming  purposes.  The  soils  are 
shallow,  sandy  loams  mixed  with  large  boulders  of  the  coarse  sand- 
stone or  conglomerate  that  constitutes  the  formation.  Occasionally 
on  the  mountain  tops  where  the  fine-grained,  carbonaceous  shales 
crop  out  on  the  surface  a  heavier  type  of  soil  is  found.  Usually, 
however,  the  soil  is  a  yellow,  coarse,  sandy  loam  about  15  or  IS  inches 
deep.  In  such  places  there  are  only  a  few  scattered  fields  in  which 
rye,  oats,  and  buckwheat  are  successfully  grown,  but  the  yields  of 
these  crops  are  seldom  large.  Chestnut,  oak,  and  pine  abound  in  the 
areas  that  have  never  been  cleared.  In  the  rolling  and  more  level 
areas  of  the  western  part  of  the  county  the  soils  are  deeper,  and  there 
considerable  more  farming  is  practiced.  Oats,  buckwheat,  rye,  grass, 
wheat,  and  corn  are  grown  and  the  yields  compare  favorably  with 
those  on  the  better  class  of  soils  in  this  section  of  the  county  derived 
from  the  Pocono  and  Allegheny  formations.  The  soils  closely 
resemble  the  soils  derived  from  these  formations  and  in  many  places 
little  difference  is  seen  in  crossing  all  of  the  formations.  The  rocks 
composing  these  formations  consist  largely  of  sandstones,  hence  the 
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soils  are  sandy,  stony  loams  of  a  grayish-yellow  color  that  become 
heavier  in  texture  only  when  they  are  underlain  by  rocks  of  a  more 
shaly  character.  While  these  soils  are  not  strong  soils  they  can  by 
careful  cultivation  be  made  productive  and  farmed  with  profit.  Much 
of  the  area  is  still  forested  and  considerable  profit  is  derived  from 
the  sale  of  the  heavy  timber  growth,  which  consists  of  oak,  pine, 
chestnut,  hemlock,  and  spruce.  In  old  fields  that  have  been  aban- 
doned sufficiently  long  a  scant  growth  of  scrub  oak  and  pine  is  noticed. 
The  table  of  mechanical  analyses  shows  the  texture  of  representative 
samples  of  soils  and  subsoils  of  this  formation. 


Mechanical  Analyses  of  Soils  Derived  from  the  Pottsvii.i.k  Foioiation. 


No. 

Locality. 

Description. 

Organic  matter. 

^  3 
S 

Coarse  sand, 
1  to  0.5  mm. 

Medium  sand, 
0.5  to  0.25  mm. 

1     Pine  Sand. 
!  0.25  to  0.1  mm. 

Very  fine  sand, 
|,  0.1  to  0.05  mm. 

Silt, 
0.05  to  0.005  mm. 

Clay,  0.005  to 
0.0001  mm. 

3552 

Garrett  Co.,  South  part — 

Soil,  0-12"  Com- 

6*83 

cr 

% 

% 

posite  sample. 

8.06 

5.14 

10.10 

42.57 

16.56 

3553 

Backbone  Mt.,  Garrett  Co. 

Yellow  clay,  8-17" 

6.30 

7.112 

1.60 

4.00 

9.04 

47.92 

18.64 

THE  ALLEGHENY  SOILS. 

This  formation  occurs  in  several  large  areas  in  the  county,  and 
the  agricultural  value  of  the  soils  depends  largely  on  location.  Large 
areas  of  Allegheny  soils  are  found  east  of  Backbone  and  Savage 
mountains;  in  the  large  rolling  valley  between  Meadow  and  Negro 
mountains  and  also  west  of  Winding  Ridge.  Frequently  the  surface 
of  the  country  occupied  by  this  formation  is  rough  and  mountainous 
while  in  other  areas  the  country  is  gently  rolling.  As  the  rocks  are 
composed  of  sandstones  and  sandy  shales  the  soils  are  sandy,  although 
in  some  places  heavy  clays  are  found — the  decomposition  products 
of  narrow  bands  of  shale  and  limestone.  Sandy  soils  predominate  in 
most  of  the  areas.  The  surface  soil  to  a  depth  of  6  or  8  inches  con- 
sists of  a  coarse,  or  fine,  sandy  loam  of  a  gray  or  yellow  color.  The 
soil  is  often  strewn  with  huge  sandstone  boulders  especially  in  the 
more  mountainous  localities.  The  subsoil  where  the  sandy  beds  pre- 
dominate is  coarse  sandy  loam  which  seldom  exceeds  18  or  20  inches 
in  depth.    Along  the  eastern  slopes  of  Backbone  and  Savage  moun- 
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tains  the  drainage  has  become  obstructed,  aiid  swamp  conditions  pre- 
A-ail  near  the  mountain  tops.  In  such  areas  the  soils  are  wet  and  black 
with  decaying  vegetable  matter,  and  support  a  thick  growth  of  large 
ferns  and  dense  gi'owth  of  underbrush.  Such  areas  are  seldom 
drained  and  no  attempt  has  been  made  to  cultivate  them.  These 
swamps  in  addition  to  the  feras  and  underbinish  support  a  growth 
of  oak,  locust,  maple,  chestnut  and  hickory.  In  the  region  south- 
west of  Bittinger  the  swampy  condition  of  these  soils  was  also  noticed. 
Here  such  crops  as  oats,  buckwheat,  and  timothy  would  succeed 
quite  well  if  the  soils  were  thoroughly  drained.  Oats  and  buck- 
wheat are  the  principal  crops,  while  grass,  com,  wheat,  and  rye 
are  also  grown  to  a  considerable  extent.  Thirty  bushels  of  oats 
per  acre  are  said  to  be  an  average  crop  and  from  25  to  30  bushels 
of  buckwheat  and  1^  tons  of  grass.  Many  state  that  the  seasons  are 
too  short  for  the  corn  crop  to  mature,  but,  again,  others  claim  that 
if  the  seed  is  planted  early  no  damage  is  suffered  from  the  early 
frosts  in  the  autumn.  Much  of  this  formation  is  forested  with  a 
growth  of  trees  common  to  the  sandy  soils  of  Garrett  county.  The 
texture  of  the  soils  of  this  formation  is  given  in  the  table  of  mechan- 
ical analyses. 

Mechanical  Analyses  of  Soils  Derived  from  the  Alleghen  y  Formation. 


Garrett  Co. 


Ne&r  top  of  Backbone  Ht. 
Garrett  Co  


"Corunna,"  Garrett  Co.. 
Garrett  Co  


Near  top  of  Backbone  Ht.. 


Clayey  loam,  0-12"  Compos- 1  %  [  %  \      \  %  \  %  ,  %     %  '  % 

ite  sample  T. 85,4. 33  6.16,4.40;  9.42  15.41  39.54 11.67 

I'll'  I 

Yellow  sandy  loam,  0-8"         3.80:1.18  2.42  2.06  18.80  19.36  36.52  15.28 

Soil.  0-10"   Composite  sam-       I      I  i 

pie  I7.O8  4.28  3.52I2.OO  9.76  3.26  45.48  25.52 

Gravelly  soil,  0-8  '  ;8.14j.3.66  3.26|l.84l  3.761  5.70  41.02  31.72 

Light  loam,  9-20  '  Composite  j  I  I       !  I 

sample   5.91  8.30  8.96  6.50  11. 98|11. 08  33.56  14.73 

Yellow  sandy  loam,   8-18  '  I  I 

Subsoil  of  8560  I4.78ll.88;3.30!3.16l30. 60110.98133. 40'22.94 


THE  CONEMATTGH  SOILS. 

This  formation  occupies  areas  surrounded  by  those  of  the  Alle- 
gheny just  described.  The  principal  areas  are  east  of  Backbone  and 
Savage  mountains  and  in  the  Castleman  valley  south  of  Grantsville 
between  Meadow  and  Xegro  mountains.    There  are  also  large  areas 
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along  the  Avestem  border  of  the  county.  All  o£  the  areas  are  com- 
paratively level  or  gently  rolling  and  hence  well  adapted  to  farming. 
The  rocks  which  compose  this  formation  contain,  in  addition  to  heavy 
massive  sandstone,  thick  beds  of  shale  and  some  limestone,  so  that 
deeper  and  heavier  soils  are  of  more  general  occurrence  within  the 
limits  of  this  formation  than  in  the  three  last  described.  In  many 
places  the  soils  are  shallow,  sandy  loams  mixed  with  fragments  of 
coarse  sandstone.  The  top  soil  is  yellow  and  rarely  over  7  or  8  inches 
deep,  while  the  subsoil  passes  into  masses  of  flaggy  sandstone  at  a 
depth  rarely  exceeding  2  feet.  "Where  such  sandy  soils  are  found 
oats,  buckwheat,  and  rye  are  the  principal  crops  and  the  yields  are 
not  large.  Where,  however,  heavier  loams  and  clays  are  found  the 
soils  have  a  much  greater  value  to  the  farmer,  for  good  yields  of 
the  above  crops  can  be  harvested  as  well  as  grass,  wheat,  and  corn. 
Reported  yields  in  the  southeastern  part  of  the  county  are  1|-  tons 
of  timothy  hay  per  acre,  30  bushels  of  oats,  20  bushels  of  buckwheat, 
15  bushels  of  rye.  In  other  sections  crops  of  wheat  as  high  as  35 
bushels  per  acre  are  said  to  have  been  grown  in  good  years.  In  the 
A-icinity  of  Grantsville  good  crop  yields  are  reported,  and  potatoes 
are  said  to  make  large  yields  of  a  very  good  quality  on  the  sandy 
soils  of  the  formation.  In  several  of  the  areas  where  this  formation 
occurs  (notably  in  the  Castleman  valley),  there  are  large  groves  of 
maple  trees  that  net  a  handsome  profit  each  year  from  the  sale  of 
maple  sugar.  The  timber  growth  is  much  the  same  as  in  other 
sections  of  the  county,  several  varieties  of  oaks,  chestnut,  ash,  maple, 
and  hickory  are  the  trees  more  commonly  found.  The  texture  of 
typical  samples  of  this  soil  are  given  below. 


Mechanical  Analyses  of  Soils  Derived  from  the  Conemaugh  Formation. 


11 

No. 

Locality. 

Description. 

B 

o 

ii 

Si 

-s  h.  i% 

,  0.00 
Dl  mi 

]  Organ 

OS 

6-" 

1  Medr 
1  0.5  to 

.s°'t.|  ""'l 

o  >o  ° 

% 

^  .  %  \~^~ 

i 

3730 

Buffalo  Rufl,  1  mi.  N.  W. 

Yellow  loam,  0-7  '  

4. "82 

3.98 

1.96 

1.28 

8.46  6.26  59.96 

13.24 

a578 

BarnumSta,  W2it»i.  S.W. 

Clayey  subsoil,  8-18"  

1.92 

2.90 

1.80  5.92  3  68  55.22 

18.96 

3731 

Buffalo  Run,  1  ml.  N.W. 

Sandy  loam.  7-21"  Sub- 

soil of  :!To0  

5.60 

2.36 

1.76 

1.33 

6.94  8.48  53.16 

20.36 

3.58-1 

'irantsville.  1  mi.  N.  .. 

Yellow  clay  loam,  8-27". . 

5.74 

1.90 

1.90 

1.30 

.5.86  8.10  43.38 

31.60 
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THE  MONONGAHELA  SOILS. 

This  formation  is  limited  in  its  occurrence  to  the  eastern  part  of 
the  county  and  is  of  minor  importance  from  an  agricultural  stand- 
point. The  rocks  from  which  the  soils  are  derived  consist  of  fine- 
grained and  sandy  shales,  thin-bedded  sandstones,  coal  seams,  and 
beds  of  limestone.  The  soils  vary  in  texture  and  range  from  shallow 
sandy  loams  possessing  little  value  to  heavier  loams  and  clays  that 
make  good  yields  of  the  crops  commonly  grown  in  this  region.  The 
small  areas  of  this  formation  are  mostly  cleared,  and  near  the  mining 
towns  in  Georges  Creek  valley,  potatoes,  rye,  oats,  and  grass  are  exten- 
sively grown.  Where  the  soils  are  sandy  potatoes  are  successfully 
grown  if  they  are  heavily  manured.  Where  the  heavier  loams  are 
found  clover  and  timothy  hay  are  the  principal  crops. 

THE  DUNKAED  SOILS. 

As  this  formation  is  limited  in  its  occuiTence  in  Garrett  county 
the  soils  need  only  be  briefly  considered.  The  soils  derived  from  the 
shales  and  sandy  shales  and  limestones  of  this  formation  consist  of 
shallow,  yellow  loams,  sandy  and  stony  on  the  steeper  hill  slopes. 
They  closely  resemble  the  soils  derived  from  some  of  the  areas  of 
the  Conemaugh  formation  where  it  occurs  capping  hills.  Oats,  rye, 
corn,  and  buckwheat  are  the  crops  grown  on  the  small  areas  of  this 
formation. 

THE  QUATEENAEY  SOILS. 

The  Quaternary  includes  in  Garrett  county  the  Glades,  or  upland 
swamps,  the  terraces  confined  to  some  of  the  valleys,  and  the  naiTOw 
strips  of  bottom  land  along  the  rivers  and  principal  streams.  Of 
these  the  soils  of  the  Glades  are  by  far  the  most  important  and  will 
be  considered  first.  The  Glades,  or  open,  grassy  pastures,  have  long 
been  known  as  one  of  the  prominent  physiographic  features  of  west- 
ern Maryland.  For  many  years  they  have  been  famous  natural  pas- 
ture land  and  mention  has  already  been  made  of  the  fact  that  nearly 
fifty  years  ago  thousands  of  cattle  were  annually  fattened  in  the  large 
tracts  of  Glades  occurring  in  the  central  portion  of  the  county.  The 
largest  areas  of  Glades  are  found  within  the  limits  of  the  Jennings 
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formation  in  the  central  part  of  the  county  to  the  northwest  of  Swan- 
ton  along  Green  Glade  and  jSTorth  Glade  runs.  Other  Glades  are 
found  in  the  southwestern  and  southeastern  parts  of  the  county,  where 
they  are  frequently  underlain  by  the  Carboniferous  formations. 

In  their  natural  condition  the  Glades  were  open  pastures  sur- 
roimded  by  rolling  country  thickly  forested.  The  Glades  were  cov- 
ered with  a  rank  undergrowth  of  tall  coarse  grass,  thickets  of  alder- 
bush,  and  thick  growth  of  underbrush.  In  wet  seasons,  the  Glades 
are  often  covered  with  standing  water  and  frequently  cattle  and  other 
stock  grazing  on  them  have  lost  their  lives  by  becoming  mired  in  the 
more  swampy  places.  Except  for  use  as  pasture  lands  the  Glades  are 
of  little  use  for  farming  purposes  unless  thoroughly  drained.  In 
many  areas  they  have  been  drained  and  the  soils  are  now  producing 
good  yields  of  the  crops  that  are  especially  adapted  to  them.  Open 
ditches  have  been  cut  through  them  and  tile,  box  and  stone  drains 
have  been  used  so  that  the  soils  are  as  dry  as  soils  situated  in  more 
sloping  or  rolling  regions.  For  the  first  few  years  after  draining  the 
soils  produce  a  rank  gi-owth  of  whatever  crops  are  planted  on  them, 
but  by  proper  cultivation  and  liberal  applications  of  burned  lime 
the  acidity  and  tendency  to  rank  growth  are  gradually  overcome.  In 
their  reclaimed  condition  these  soils  rank  among  the  most  productive 
found  in  the  county. 

The  surface  soil  is  usually  a  rich,  dark,  mucky  soil  consisting  of  a 
large  proportion  of  decomposed  organic  matter  mixed  with  sand  or 
clay.  Frequently  the  soils  have  a  depth  of  2  feet  but  the  average 
depth  of  soil  is  about  12  inches.  Underlying  this  black  soil  is  found 
a  yellowish  clay  loam  that  in  a  natural  condition  is  always  saturated 
•with  water.  The  subsoil  usually  has  a  depth  of  several  feet  and  the 
clay  content  increases  generally  in  the  lower  depths.  These  soils 
represent  the  decomposition  products  of  nearby  rock  formations  that 
have  been  transported  short  distances  and  have  become  thoroughly 
mixed  with  decaying  vegetable  matter.  Where  the  rocks  under- 
lying the  Glades  are  coarse-grained  sandstones  the  soils  contain  a 
large  proportion  of  sand  and  likewise  where  shales  occur  the  soils 
are  usually  heavy  wet  clay  loams. 
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After  the  Glades  have  been  thoroughly  drained,  timothy  hay  has 
been  found  to  be  a  paying  crop,  and  yields  as  high  as  3  tons  per  acre 
are  reported.  Oats  make  large  yields,  and  from  50  to  60  bushels  per 
acre  are  said  to  have  been  harvested  in  good  years.  On  dry  Glade 
land  potatoes  make  good  yields.  It  is  said  that  the  winter  freezes 
out  wheat,  and  the  gi'owth  of  straw  is  rank,  so  that  these  are  not  con- 
sidered good  wheat  lands.  Yields  of  20  bushels  per  acre  are  reported, 
however.  The  early  frosts  in  autumn  usually  damage  the  corn  crop 
which  does  not  succeed  as  well  as  on  higher,  drier  ground. 

To  the  east  of  Oakland  considerable  market-gardening  is  carried 
on  with  good  results;  cabbage,  especially,  being  one  of  the  success- 
ful crops.  In  some  areas  of  the  glades  no  attempt  is  made  at  culti- 
vation, and  year  after  year  the  coarse  grass  is  harvested  Avith  little 
effort  to  increase  the  productiveness  of  these  fertile  soils.  The  text- 
ure of  Glade  soils  is  shown  in  the  following  table : 


Mechanical,  Analyses  of  Soils  Derived  from  the  Glades. 


No. 

Locality. 

Description. 

3 
E 
c 
1 

B 

?  S 

S  "Z 
c  « 

■S  6 
IS 

5  - 

•S  6 

s  2 

■3  S 
o  _ 

.  B 
c  S 

2  = 

c  B 

111 

;>  5 

Hilt, 
0.05  to  0.005  mm. 

ii 

51 

—  o 

a 

3.3H 

Oakland,!  mi.  E.. 

Black  loam,  -8".... 

13.61 

0.00 

0.74 

% 
0.78 

13.33 

'IT 

32.29 

25.26 

% 

15.86 

3518 

Clayey  subsoil,  8-36" 

0.67 

0.64 

1.05 

6.68 

428.61 

1 

33.38 

26.94 

The  soils  of  the  terraces  consist  of  sandy  and  gravelly  loams  that 
are  adapted  to  crops  Avhich  require  light  soils  such  as  truck  and  small 
fruits.  Rye,  oats,  and  buckwheat  are  the  principal  crops  on  such 
soils.  The  principal  areas  are  in  the  Castleman  and  Youghiogheny 
valleys. 

The  river  bottoms  are  not  important  in  Garrett  county.  The 
streams  are  swift  and  are  depositing  coarse  beds  of  sand,  gravel  and 
boulders  rather  than  building  up  flood-plains  of  fine  sand  and  silt. 
The  valleys  are  narrow  and  only  on  the  larger  rivers  are  found  bottom 
lands  of  sufiicient  size  to  be  farmed  to  any  extent.  The  principal 
areas  of  river  bottom  soils  are  situated  along  the  Youghiogheny  river. 
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OLIVER  L.  FASSIG 
Introductory. 

The  available  records  of  the  weather  in  Garrett  county  are  all  oi 
comparatively  recent  date.  The  present  sketch  of  the  climate  of 
the  county  is  based  entirely  npon  the  records  of  Mr.  J.  G.  Knauer 
at  Sunnyside  from  January,  1893,  of  Mr.  J.  S.  Miller  at  Grantsville 
from  August,  1894,  and  of  Mr.  S.  P.  Specht  at  Deer  Park  from 
October,  1894.  All  of  these  records  are  still  being  maintained  daily 
by  the  voluntary  observers  named,  who  report  to  the  office  of  the 
United  States  Weather  Bureau  at  Baltimore.  The  stations  were 
established  by  the  Maryland  State  Weather  •  Service  and  have  since 
been  maintained  under  the  joint  auspices  of  the  latter  service  and  the 
United  States  Department  of  Agriculture.  Observations  were  made 
at  earlier  periods  at  Deer  Park  and  Oakland  by  observers  reporting 
to  the  Smithsonian  Institution,  but  only  for  a  few  months  at  a  time. 
In  the  early  part  of  1858  Mr.  L.  E.  Capran  kept  a  record  of  the 
weather  at  Oakland,  while  Mr.  George  W.  Harrison  and  Mr.  L.  H. 
Schoolfield  did  the  same  at  Deer  Park  in  1880  and  1881.  From 
January,  1893,  to  March,  1896,  observations  were  made  at  Oakland 
under  the  auspices  of  the  U.  S.  Weather  Bureau  and  the  Maryland 
State  Weather  Service  by  Dr.  J.  Lee  ]\[cComas.  Details  respecting 
equipment  and  location  of  stations  are  contained  in  the  statements 
on  pages  272,  273. 

The  meteorological  elements  daily  observed  at  the  active  stations 
are  temperature  of  the  air,  rainfall  and  snowfall,  wind  direction,  the 
amount  of  cloudiness,  and  special  phenomena  such  as  thunderstorms, 
hail  storms,  frosts,  optical  phenomena,  etc. 
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All  of  the  stations  named  have  an  elevation  above  sea-level  of 
over  2400  feet,  or  somewhat  above  the  average  elevation  of  the 
county;  and  the  records  of  their  climatic  conditions  represent  fairly 
the  atmospheric  history  of  Garrett  county.  Though  the  periods  of 
observation  are  not  long  compared  with  many  other  points  within 
the  state  of  Maryland,  the  nine  years  from  1893  to  1901  comprised 
within  their  limits  some  of  the  greatest  extremes  of  atmospheric 
conditions  experienced  in  the  state  in  over  three-quarters  of  a  century. 

The  topography  of  the  county  is  described  in  full  in  earlier  chap- 
ters of  this  volume  and  calls  for  only  a  brief  reference  here.  Practi- 
cally the  entire  county,  with  the  exception  of  the  Potomac  and 
Youghiogheny  valleys,  is  above  2000  feet,  with  an  average  eleva- 
tion between  2300  and  2400  feet.  This  elevated  plateau  is  crossed 
from  northeast  to  southwest  by  numerous  ridges  and  knolls,  rising 
to  elevations  of  2800  to  3400  feet.  Two  of  the  stations  of  observa- 
tion, namely.  Deer  Park  and  Sunnyside,  are  in  the  southern  portion 
of  the  county  between  Great  Backbone  Mountain  on  the  east  and 
Hoop  Pole  Kidge  on  the  west,  while  Grantsville  is  in  the  more  open 
northern  area  near  the  Pennsylvania  line. 

So  far  as  practicable  the  results  of  observations  have  been  reduced 
to  tabular  and  graphic  form  and  published  in  the  following  pages. 
To  these  tables  and  diagrams  the  reader  is  referred  for  details.  In 
the  text  special  reference  is  made  to  the  more  conspicuous  features  of 
the  climatic  history  of  the  county  and  to  comparisons  with  conditions 
in  other  parts  of  the  state. 

TEirPEEATUEE. 

In  consequence  of  its  greater  elevation  above  sea-level,  Garrett 
coimty  has  a  mean  annual  temperature  considerably  below  that  of 
any  other  county  in  Maryland.  The  generally  accepted  law  of 
decrease  of  temperature  with  elevation,  namely,  one  degree  Fahren- 
heit for  every  300  feet,  is  found  to  agree  very  closely  with  local 
observations.  For  instance,  the  average  elevation  of  the  three  sta- 
tions in  Garrett  county  upon  which  these  calculations  are  based,  Deer 
Park,  Grantsville,  and  Sunnyside,  is  slightly  above  2400  feet,  while 
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their  average  annual  temperature  is  47°.  At  Baltimore,  with  approxi- 
mately the  same  latitude,  and  at  sea-level,  the  mean  annual  tempera- 
ture is  55°,  showing  a  difference  of  about  8°  for  a  difference  in  eleva- 
tion of  2400  feet,  or  1°  for  every  300  feet. 


J        F       M       A       H       J  .lASONDJ 


J       F        1.1       M       kl        J        .1        A        &       O       N       D  J 

Fig.  3.    Temperature  Variations  in  Garrett  County. 


(a)  Absolute  monthly  maximum. 
{b)  Average  daily  maximum. 
(«)  Mean  daily  temperature. 

(d)  Average  daily  minimum. 

(e)  Absolute  monthly  minimum. 

The  monthly  average  temperature  varies  from  68°  in  July  to 
24°  in  February.  During  the  past  nine  years  the  February  tempera- 
tures have  averaged  fully  two  degrees  below  those  of  January,  a 
somewhat  imusual  relation  for  so  long  a  period;  for  while  the  coldest 
weather  occurs  in  the  early  days  of  February,  the  month  as  a  whole 
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TABLE  I. 


Mean  Monthly  and  Annual  Temperatures  in  Garrett  County. 


Beer  Park. 

Jan. 

Feb. 

Mar. 

Apr. 

May  June 

July 

Aug.  Sept 

Oct. 

Nov. 

Dec. 

Ann'l 

1894 

48.8 

33.4 

29.8 

1895 

21.4 

16.7 

33.0 

4o.0 

55.2 

66.1 

62.3 

66.0 

64.2 

41.2 

37.8 

29.6 

44.9 

1896 

27.4 

27.2 

28.6 

48.4 

' 

67.6 

44.8 

43.1 

30.1 

1897 

24.0* 

28.0* 

39.8* 

45.6* 

53.0* 

62.2 

67.6 

49.6 

31.7 

46.6 

1898 

30.4 

26.8 

42.3 

40.8 

57.8 

63.9 

69.0 

67.0 

60.6 

50.2 

37.5 

26.7 

47. 8 

1899 

27.0 

21.3 

37.9 

46.2 

57.3 

64.9 

66.8 

66.6 

58.6 

50.8 

39.7 

47.1 

1900 

27.8 

24.4 

32.4 

46.2 

55.4 

64.0 

67.6 

69.7 

65.0 

53.2 

39.6 

28.3 

47.8 

1901 

27.7 

19.8 

36.4 

41.8 

55.2 

64.4 

71.0 

67.4 

58.2 

48.9 

31.8 

26.5 

45.8 

Highest  means. . . 

30.4 

48.4 

61.3 

66.1 

71.0 

69.7 

65.0 

Average  for  7  yrs. . 

26.5 

35.8 

44.9 

.56.5 

64.1 

67.4 

66.4 

60.5 

48.4 

37.7 

Lowest  means  

21.4 

16.7 

40, g 

53.0 

62.2 

62.7 

57.6 

31.8 

Grantsville.  I 

1894 

... 

.... 

66.4 

64.6 

.51.4 

37. 0 

as.o 



1895 

22.8 

18.2 

33.8 

46.2 

55.8 

66.5 

64.0 

67.4 

65.2 

44.3 

41.0 

31.8 

46.4 

1896 

26.0 

27.4 

29.4 

51.5 

68.0 

46.6 

43.8 

30.2 

48.0 

1897 

22.7 

29.0 

40.5 

45.7 

72.4 

654 

62.0 

53.7 

38.6 

32.2 

48.4 

1898 

30.8 

27.9 

42.3 

42.0 

59.4 

65.5 

69.8 

69.0 

62.6 

50.0 

36.8 

26.8 

48.6 

1899 

26.8 

22.2 

34.9 

47.4 

58.9 

66.2 

68.3 

68.1 

58.6 

53.2 

41.2 

28.5 

48.0 

1900 

28.0 

24.1 

31.0 

45.4 

57.2 

65.4 

69.6 

71.4 

66.3 

55.6 

40.9 

29.9 

48.8 

1901 

29.4 

20.8 

36.4 

43.3 

56.1 

K5.4 

73.0 

68.4 

60.0 

51.6 

32.8 

28.0 

46.8 

30.8 

29.0 

42  3 

62.0 

66.5 

71.4 

66.3 

53.7 

Average  for  7  yrs. . 

26.5 

24.2 

35  5 

45.9 

57.5 

65.2 

69.3 

67.9 

62.5 

50.8 

39.0 

30.0 

47.9 

22.7 

18.2 

29.4 

53.3 

63.4 

65.4 

58.6 

44.3 

32.8 

Sunnyside. 

i 

1893 

13.5 

24.4 

34.0 

46.2 

53.2 

65.0 

68.9 

64.4 

60.6 

49.0 

34.1 

.30.8 

45.3 

1894 

31.4 

27.6 

39.4 

43.5 

57.2 

64.2 

66.4 

64.8 

62.2 

48.5 

33.6 

.30.3 

47.4 

1895 

22.4 

15.0 

31.4 

47.0 

54.0 

66.4 

63.4 

66.7 

63.5 

43.8 

39.6 

31.2 

45.4 

1896 

25.1 

26.5 

.50.4 

61.5 

68.0 

59.3 

44.6 

42.0 

28.9 

46.9 

1897 

22.8 

29.4 

40.6 

45.4 

51.3 

62.1 

68.8 

63.6 

60.4 

51.9 

39.0 

30.5 

47.2 

1898 

31.0 

26.2 

43.8 

40.6 

57.8 

64.4 

69.0 

■  66.5 

60.9 

48.0 

35.7 

26.5 

47.5 

1899 

26.1 

21.2 

36.3 

36.3 

55.9* 

65.4* 

67.1 

67.3 

58.8 

51.0 

39.5 

26.0 

46.0 

1900 

27.2 

22.9 

30.6 

44.4 

56.3 

64. T 

6.S.0 

71.0 

65.6 

55.8 

40.4 

47.9 

1901 

26.3 

18.6 

36.2 

40.4 

54.9 

64.3 

66.0 

58.0 

50.4 

30.5 

26.4 

45.3 

Highest  means  

31.4 

29.4 

43.8 

50.4 

61.5 

66.4 

71.4 

71.0 

65.6 

55.8 

42.0 

31.2 

47.!) 

Average  for  9  yrs.. 

25.1 

23.5 

35.4 

43.8 

55.8 

64.5 

67.9 

66.3 

61.0 

49.2 

37.2 

28.6 

46.5 

Lowest  means  

13.5 

15.0 

26.4 

36.3 

51.3 

62.1 

63.4 

58.0 

43-8 

30.5 

26.4 

45.3 

*  Interpolated  \  alues. 
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usually  averages  higher  than  that  of  January.  The  difference 
between  the  summer  and  winter  temperatures  becomes  more  marked 
when  we  contrast  an  abnormally  warm  summer  month  like  that  of 
July,  1901  (73°  at  Grantsville)  with  that  of  a  cold  winter  month, 


J        F       M       A       M       J        J        A       S       O       N       D  J 


JFMAMJJASONDJ 

Fig.  4.    Temperature  Ranges  in  Garrett  County. 


{a)  Greatest  monthly  range. 
(h)  Average  montlily  range. 

(c)  Greatest  daily  range. 

(d)  Average  daily  range. 

for  instance,  the  month  of  January,  1893  (13.5°  at  Sunnyside)  a 
difference  in  monthly  m.ean  temperatures  of  nearly  60°.  While  such 
figures  mark  the  climate  as  one  of  great  changes  from  month  to 
month,  the  full  extent  of  temperature  variability  is  not  shown  until 
comparisons  are  made  between  absolute  extremes  occurring  within 

17 
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TABLE  II. 

Highest  Recorded  Temperatures  in  Garrett  County. 


Deer  Park, 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Ann'l 

1894 

75 

65 

.50 

1895 

50 

48 

67 

80 

93 

99 

89 

90 

90 

70 

65 

99 

1896 

50 

57 

60 

84 

85 

85 

86 

91 

87 

73 

69 

57 

91 

1897 

84 

91 

88 

87 

80 

66 

59 

91 

1898 

61 

61 

75 

73 

83 

88 

94 

89 

90 

77 

66 

58 

94 

1899 

59 

56 

70 

81 

82 

90 

90 

90 

88 

80 

63 

58 

90 

1900 

.55 

56 

88 

87 

90 

89 

89 

82 

72 

55 

90 

1901 

53 

47 

69 

81 

84 

89 

94 

87 

83 

77 

66 

64 

94 

Average  for  7  yrs.. 

54.7 

56.8 

66.1 

79.3 

85.8 

89.0 

90.6 

89.1 

87.7 

76.6 

67.1 

58.2 

93.1 

Absolute  maximum. 

61 

72 

75 

8i 

93 

99 

- 

91 

90 

82 

72 

65 

99 

Grantsvii-le. 

1894 

85 

86 

78 

6T 

61 

1895 

.53 

48 

67 

76 

89 

90 

88 

85 

90 

70 

62 

90 

1896 

50 

58 

62 

87 

86 

86 

87 

91 

90 

75 

72 

60 

91 

1897 

56 

57 

n 

79 

78 

86 

94 

93 

92 

85 

67 

62 

94 

1898 

72 

67 

76 

74 

83 

88 

94 

89 

91 

78 

6S 

60 

94 

1899 

61 

.58 

68 

85 

88 

89 

92 

90 

86 

80 

63 

59 

92 

1900 

57 

69 

57 

76 

88 

88 

92 

91 

91 

85 

71 

57 

92 

1901 

53 

46 

68 

79 

82 

89 

93 

89 

84 

77 

61 

64 

93 

Average  for  7  yrs. . 

57.4 

57.6 

65.6 

79.4 

84.9 

88.0 

91.4 

89.1 

88.8 

78.5 

68.0 

60.6 

91.6 

Absolute  maximum. 

72 

69 

76 

87 

89 

90 

94 

93 

92 

85 

72 

64 

94 

SONNYSIDE. 



1893 

70 

81 

79 

91 

90 

90 

82 

81 

66 

56 

91 

1894 

56 

56 

74 

78 

84 

87 

92 

87 

88 

79 

65 

92 

1895 

56 

49 

69 

79 

90 

92 

90 

90 

91 

70 

73 

65 

92 

1896 

50 

57 

64 

87 

84 

85 

91 

90 

86 

75 

70 

69 

91 

1897 

60 

59 

69 

78 

76 

87 

93 

87 

89 

82 

69 

60 

93 

1898 

61 

64 

75 

73 

88 

87 

93 

88 

88 

77 

68 

59 

93 

1899 

56 

56 

68 

68 

89 

89 

89 

90 

81 

69 

56 

90 

1900 

55 

52 

56 

75 

87 

89 

91 

93 

87 

58 

93 

1901 

54 

45 

76 

80 

82 

90 

96 

90 

84 

78 

69 

65 

96 

Average  for  9  yrs. . 

56.0 

54  8 

69  0 

77.7 

83.8 

88.5 

91.7 

89.3 

87.9 

78.9 

69.7 

60.3 

92.3 

Absolute  maximum 

61 

64 

76 

87 

90 

92 

96 

93 

93 

87 

65 
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TABLE  III. 

Lowest  Recorded  Temperatdres  in  Ga.rrett  County. 


Deer  Park, 

Jan. 

Feb. 

Mar. 

Apr. 

May 

Junej  July 

1 

Aug.  Sept. 

Oct. 

Nov. 

Dec. 

Ann'i 

1894 

25 

2 

—10 

1895 

-15 

-18 

_  ^ 

20 

20 

37 

.32 

31 

27 

4 

0 

-18 

1896 

-13 

-13 

-13 

12 

33 

3i 

40 

34 

29 

16 

13 

2 

-13 

1897 

-12 

3 

12 

IT 

27 

30 

41 

39 

22 

21 

5 

—  4 

-12 

1898 

-  2 

-  6 

6 

25 

35 

32 

46 

29 

18 

—  6 

-20 

-20 

1899 

-23 

-25 

14 

31 

36 

37 

41 

28 

15 

13 

-25 

1900 

-  8 

-15 

-  2 

19 

20 

39 

35 

41 

29 

20 

4 

0 

-15 

1901 

—  4 

—  6 

-  6 

15 

25 

32 

46 

44 

29 

16 

9 

-13 

-  6 

Average  for  7  yrs. . 

-11.0 

-11.4 

-0.9 

14.7 

25.9 

34.4 

37.6 

39.4 

27.6 

16.9 

5.0 

-6.9 

-15.6 

Absolute  rainimum. 

—23 

-25 

-13 

6 

20 

30 

32 

31 

22 

4 

-6 

-20 

-25 

Grantsville. 

1894 

•• 

42 

31 

28 

—15 

1895 

-14 

-12 

22 

27 

41 

41 

40 

34 

17 

14 

—  2 

—14 

1896 

-  8 

-  7 

-1 

17 

38 

37 

44 

38 

33 

22 

18 

3 

-  8 

1897 

-  9 

3 

14 

18 

30 

29 

49 

43 

29 

26 

8 

1 

-  9 

1898 

1 

—  5 

10 

12 

29 

40 

37 

47 

34 

19 

9 

-  4 

-  5 

1899 

-10 

-22 

5 

18 

31 

39 

41 

41 

31 

21 

17 

—  3  j  — 22 

1900 

-5 

-10 

—2 

19 

25 

41 

39 

45 

33 

26 

11 

-10 

1901 

3 

—5 

25 

33 

35 

48 

48 

25 

1* 

—  8 

-  8 

Average  for  7  yrs.. 

—6.1 

-7.3 

4.3 

18.7 

30.4 

37.4 

42.7 

43.0 

32.1 

23.0 

13.2 

-2.1 

-10.4 

Absolute  minimum. 

-14 

-22 

—5 

12 

25 

29 

37 

38 

29 

17 

8 

-  8 

SCNNTSIDE. 

1893 

—12 

—10 

6 

33 

40 

43 

49 

28 

13 

0 

-13 

1894 

3 

28 

32 

34 

39 

29 

24 

6 

-10 

-10 

1895 

-15 

2 

18 

20 

39 

37 

29 

10 

11 

1896 

—  6 

-12 

-2 

14 

40 

36 

28 

19 

12 

-12 

1897 

-11 

4 

15 

15 

28 

29 

46 

39 

24 

20 

9 

"o' 

-11 

1898 

—  9 

9 

8 

25 

36 

48 

29 

17 

-4 

-17 

1899 

—24 

-26 

14 

34 

39 

43 

25 

17 

12 

-  6 

1900 

-15 

—  4 

16 

36 

38 

42 

30 

21 

5 

-  2 

—15 

1901 

-  3 

-  5 

-  9 

28 

40 

42 

29 

17 

-15 

-15 

Average  for  9  yrs.. 

-8.4 

-10.1 

2.2 

13.9 

28.2 

39.7 

39.1 

41.7 

27.9 

17.6 

6.1 

-5.3 

-15.0 

Absolute  minimum. 

-24 

-26 

-  9 

8 

20 

33 

36 

24 

10 

-17 

—26 
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a  given  month  or  a  year,  rather  than  between  average  monthly  values. 
On  the  8th  of  February,  1900,  the  temperature  rose  to  72°  at  Deer 
Park;  on  the  20th  of  the  same  month  a  minimum  temperature  was 
recorded  of  14°  below  zero,  a  range  of  86°  within  12  days.  The 
highest  temperature  recorded  in  Garrett  county  since  1893  was  99° 
at  Deer  Park  on  June  4,  1895;  the  lowest  temperature,  26°  below 
zero,  occurred  at  Sunnyside  on  the  10th  of  February,  1899,  making 
an  annual  range  of  125°  for  the  county. 

The  average  difference  between  the  maximum  and  minimum  tem- 
peratures of  the  day  is  23°;  this  difference  varies  with  the  season  of 
the  year,  being  the  greatest  in  the  month  of  September  (27.5°)  and 
least  in  January  (17.7°).  The  daily  fluctuations  may,  however, 
greatly  exceed  these  values.  Differences  of  40°  or  more  between 
the  afternoon  and  early  morning  temperatures  are  of  frequent  occur- 
rence. The  greatest  fluctuations  within  a  twenty-four  hour  period 
occur  in  the  winter  months  in  connection  with  the  passage  of  cold 
waves.  The  following  figures  represent  the  greatest  daily  ranges  of 
temperature  recorded  in  Garrett  county  since  1893,  during  each 
month  of  the  year: 

Jan.  Feb.  March  April  May  June  July  Aug.  Sept.  Oct.  Xov.  Dec. 
64        55         52       51        .50        50       48       50         49         53        52  56 

While  the  average  daily  range  increases  steadily  from  the  winter 
months  to  the  summer  months,  following  the  increasing  power  and 
duration  of  solar  radiation,  the  non-periodic  changes  accompanying 
the  passage  of  cold  waves,  together  with  the  intense  nocturnal  radia- 
tion, cause  the  extreme  daily  ranges  to  be  greatest  in  midwinter. 

THE   FREQUENCY  OF  FROST  DAYS. 

In  the  frequency  of  cold  days,  and  in  the  degree  of  cold  experi- 
enced, Gan-ett  county  differs  materially  from  all  other  counties  of 
the  state.  This  difference  is  easily  accounted  for  by  the  greater 
elevation  resulting  in  greater  intensity  of  radiation  from  the  ground 
during  the  night  horn's.  The  lowest  temperatures  recorded  within 
the  limits  of  the  state  have  usually  occurred  at  the  station  Sunnyside, 
about  six  miles  to  the  southwest  of  Oakland.    Here  a  minimum  of 
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26°  below  zero  occurred  in  the  early  morning  of  February  10,  1899, 
a  period  of  cold  never  equaled  in  the  annals  of  Maryland  weather. 

The  lowest  temperatures  of  the  year  are  most  likely  to  occur  in 
the  month  of  February.  The  average  of  the  lowest  recorded  tem- 
peratures of  February  is  10°  below  zero,  while  the  January  average 
is  8°  below.  Freezing  weather  has  occurred  at  one  time  or  another 
in  every  month  of  the  year.  The  average  number  of  days  per  year 
in  which  a  minimum  of  32°  or  less  has  been  recorded  since  1893 
is  160.  The  frequency  has  varied  from  a  minimum  of  140,  as  at 
Grantsville  in  1897,  to  a  maximum  of  187,  as  at  Deer  Park  in  1895. 
The  annual  frequency  of  days  with  a  freezing  temperature  is  shown 
in  the  following  table: 


The  Frequency  of  Frost  Days  pek  Tear. 


Jan. 

Feb. 

Mar. 

April 

May 

Junel 

July 

si 
< 

Sept. 

Oct. 

Nov. 

Dec.| 

Year. 

Deer  Park    -1  greatest  number  

31 

28 

19 

10 

1 

1 

6 

23 

29 

30 

187 
152 

Deer  farK..  -j  number  

26 

2G 

12 

0 

0 

1 

10 

17 

24 

31 

28 

28 

15 

5 

1 

0 

0 

3 

17 

29 

i 

156 

Grantsville..   Least  number   

24 

24 

17 

,0 

0 

0 

0 

0 

0 

5 

14 

142 

SnnnviirlP     *  Greatest  number  

31 

28 
23 

28 
18 

0 

0 

4 

19 

29 

30 

184 
152 

""^^y^'**^  •  •  (  Least  number  

24 

U 

0 

0 

0 

0 

1 

5 

15 

24 

THE  COLD  WAVE  OF  FEBKUAEY,  1899. 

The  storm  generally  referred  to  as  the  "  Blizzard  "  of  Febraary, 
1899,  was  the  occasion  of  the  severest  weather  ever  experienced  in 
Maryland.  Records  for  extremely  low  temperatures,  as  well  as  for 
heavy  snowfall,  were  broken  throughout  the  Middle  Atlantic  states. 
In  Fig.  5  on  page  262,  the  fluctuations  of  the  minimum  thermometer 
from  day  to  day  from  February  1  to  21  at  Sunnyside  are  graphi- 
cally represented  in  comparison  with  simultaneous  changes  at  Balti- 
more. The  changes  in  temperature  at  the  two  points  were  in  the 
main  similar  in  direction  and  occurred  within  the  same  twenty-four 
hour  period;  differences  are  shown  in  absolute  values,  which  were 
very  marked  and  were  doubtless  due  to  the  more  intense  nocturnal 
radiation  at  the  high  level  station  of  Sunnyside.    Fig.  6  on  page  263 
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represents  the  average  movement  of  the  minimum  thermometer  at 
Baltimore  (a)  compared  with  that  at  Sunnyside  (b)  during  the  pas- 
sage of  ten  "  cold  waves  "  from  1895  to  1901. 

THE  FBEQUENCY  OF  HOT  DAYS. 

The  frequency  of  days  with  a  maximum  afternoon  temperature 
of  90°  or  above  is  far  less  in  Garrett  county  than  in  any  other  county 
of  the  state.    The  intense  solar  radiation  of  a  summer  dav  results  in 
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Fig.  5.    Movement  of  the  minimum  thermometer  during  the  great  "Blizzard"  of 
February,  1899,  at  Baltimore  (a)  and  at  Sunnyside  (h). 
*  Average  minimum  at  Baltimore, 
t  Average  minimum  at  Sunnyside. 


shade  temperatures  at  the  low  level  stations  far  in  excess  of  those 
registered  at  the  higher  stations.  The  month  of  August,  1900, 
affords  a  striking  illustration  of  the  freedom  from  excessive  summer 
afternoon  temperatures  enjoyed  in  Garrett  county.  This  was  the 
month  which  witnessed  so  much  suffering  from  heat  throughout  the 
central  and  eastern  sections  of  the  country.  At  Baltimore  the  tem- 
peratures from  the  6th  to  the  12th  of  August  were  far  in  excess  of  any- 
thing experienced  during  a  period  of  85  years.  In  Figure  7  on  page 
264  a  comparison  is  made  between  temperature  conditions  at  Deer 
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Park  and  Baltimore  during  the  period  referred  to.  While  the  maxi- 
mum afternoon  temperatures  at  Baltimore  were  15°  above  the  normal 
for  the  period,  registering  from  99°  to  100°  for  six  successive  days, 
the  highest  afternoon  temperatures  at  Deer  Park  during  the  same 
days  ranged  from  87°  to  89°,  not  greatly  exceeding  their  average 
values.  Temperatures  similar  to  those  at  Baltimore  were  recorded 
at  Cumberland,  not  more  than  30  miles  northeast  of  Deer  Park, 
but  at  an  elevation  of  only  750  feet.  Consulting  Figure  7,  page  264, 
in  which  (a)  and  (b)  represent  graphically  the  daily  afternoon 

NO.  OF  DAYS  PRECEDING     TIME  OF         NO.  OF  OAVS  FOLLOWING 

TIME  OF  MIN.,  TEMP.     MIN.  TEMP.         TIME  OF  MIN.  TEMP.  


DAYS  6420'5'l         68       10  DAYS 


-16°  -16° 


Fig.  6.    Average  movement  of  the  miuimum  thermometer  during  the  passage  of  ten 
cold  waves  from  1895  to  1901,  at  Baltimore  (a)  and  Sunnyside  (6). 
*  Average  minimum  temperature  at  Baltimore, 
t  Average  minimum  temperature  at  Sunnyside. 

maximum  temperatures  at  Baltimore  and  Deer  Park  during  the 
month  of  August,  1900,  we  notice  a  similarity  in  changes  from  day 
to  day,  but  a  difference  of  8°  to  13°  in  absolute  values. 

The  path  of  the  curve  representing  the  night  temperatures  at  Deer 
Park  during  this  period  is  i^emarkable  (see  curve  (d).  Figure  7). 
While  the  curves  of  maximum  and  minimum  temperatures  at  Balti- 
more and  the  maximum  at  Deer  Park  show  similar  changes  from 
day  to  day,  the  minimum  temperatures  at  Deer  Park  are  quite  out  of 
agreement,  showing  a  steady  rise  in  the  night  temperatures,  which 
did  not  reach  their  highest  point  until  the  hot  wave  had  entirely 
passed  and  a  brief  "  cool  spell "  had  set  in. 
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As  Garrett  county  was  in  the  center  of  an  area  of  excessively  high 
temperatures  during  this  period,  embracing  nearly  all  of  the  country 
east  of  the  Rocky  Mountains,  the  small  excess  of  temperatures  above 
the  normal  in  the  county  at  this  time  would  seem  to  indicate  that 
the  "  hot  wave  "  of  August,  1900,  was  confined  to  a  comparatively 


23     25     27    29     31  AUG. 


80°  T 


1  ( 

n 

L 

 ' 

r-\ 

'\r\~fr 
V  V'  / 

f- — 

"*  7 

\  / 

V 

t — 

\  / 

V' 

1  / 

1 

v 

/ 

1  / 

J 

.  1 

f\ 

I 

A 

1  , 

A 

i/ 

\  / 
\  / 

v 

21     23     25     27     29  3 


100° 
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(a) 

92° 
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i 
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76° 

(c) 

72° 

68° 

+ 

64° 

60° 

55° 

(d)  52"' 

48° 

44° 

4  0° 

G. 

Fig.  7.    Daily  maximum  and  minimum  temperatures  at  Baltimore  and  Deer  Park, 
during  the  hot  weather  of  August,  1900. 


(a)  Daily  maximum  temperature  at  Baltimore. 

(6)  " 

"  Deer  Park. 

(c)     "     minimum  " 

"  Baltimore. 

(d)  " 

"  Deer  Park. 

*  Average  maximum  " 

"  Baltimore. 

+              11  u 

"  Deer  Park. 

X        "      minimum  " 

"  Baltimore. 

t 

"  Deer  Park. 

thin  stratum  of  air  near  the  surface  of  the  earth.  Another  illustra- 
tion of  the  comparative  freedom  from  hot  days  in  the  county  is 
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afforded  by  tlie  curves  in  Figure  8,  on  page  265,  which  represent 
the  paths  of  the  maximum  and  minimum  thermometers  at  Baltimore 
and  Deer  Park  during  the  more  intense  but  briefer  hot  wave  of  J une 
26  to  July  7,  1901.    While  the  departures  from  the  normal  tempera- 


Fig. 


JUNE 
23     25     27  23 


21     23     25    27     29      1       3       5       7        9      11      13  15 

Daily  maximum  and  minimum  temperatures  at  Baltimore  and  Deer  Park 
during  the  hot  weather  of  June  36-July  7,  1901. 
(a)  Daily  maximum  temperature  at  Baltimore. 


Average  maximui 


minimum 


Deer  Park. 
Baltimore. 
Deer  Park. 
Baltimore. 
Deer  Park. 
Baltimore. 
Deer  Park. 


tures  at  Deer  Park  were  quite  pronounced,  the  absolute  degrees  of 
heat  were  from  8°  to  10°  less  than  at  Baltimore. 

As  stated  above,  days  with  an  afternoon  temperature  of  90°  and 
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above  are  of  comparatively  infrequent  occurrence  in  Garrett  county. 
Since  1893  there  have  been,  on  an  average,  five  such  days  in  each 
year.  The  maximum  frequency  occurred  in  1897  and  1901,  when 
there  were  eleven;  the  minimum  in  1894,  1895,  and  1896,  when 
there  were  but  two  per  year.  Compared  with  the  frequency  of  such 
days  in  other  parts  of  the  state,  these  figures  are  small.  The  geo- 
graphic position  and  topographic  character  of  Baltimore  give  it  a 
climate  which  is  fairly  representative  of  the  greater  part  of  the  state 
of  Maryland.  Placing  in  parallel  columns  the  figures  representing 
the  frequency  of  days  with  a  temperature  of  90°  and  above  at  Balti- 
more and  Deer  Park  the  contrast  becomes  strikingly  apparent : 


Frequency  of  Hot  Days  at  Baltimore,  Deer  Park  and  Gkastsville. 
(Days  with  a  temperature  of  90°  or  above.) 


Baltimore. 

Deer  Park. 

GrantsvUle. 

Greatest  number  of  days  in  any  year. . 

43  in  1900 

9  in  1895 

11  in  1897 

Least  number  of  days  in  any  year. . . . 

8  in  1871 

2  in  1896 

2  in  1895  and  1899 

Average  number  of  days  per  year  

20 

4 

6 

Precipitation. 

Precipitation  in  Gari'ett  county  is  at  all  seasons  of  the  year  abun- 
dant. It  is  far  in  excess  of  that  of  any  other  county  in  Maryland 
and  nearly  double  that  of  the  valley  portions  of  "Washington  county. 
There  is  considerable  variation  even  within  the  narrow  limits  of  the 
c<  unty.  Thus  at  Deer  Park  it  has  averaged,  during  the  past  seven 
years,  41  inches  a  year;  at  Grantsville,  about  twenty  miles  farther 
north,  44  inches;  while  at  Sunnyside  the  average  for  nine  years  is 
slightly  above  54  inches.  The  average  monthly  precipitation  for  the 
county  is  least  in  the  month  of  October  (2.26  inches),  and  greatest 
in  July  (5.53  inches).  The  great  difference  between  the  precipitation 
at  Deer  Park  and  Sunnyside  is  rather  remarkable.  The  two  stations 
are  only  about  eight  miles  removed  from  one  another,  their  eleva- 
tions are  practically  the  same,  while  their  topographic  conditions  are 
very  much  alike.  They  are  both  in  the  broad  valley  between  the 
Great  Backbone  Mountain  on  the  east,  with  elevations  of  2800  to 
3400  feet,  and  Hoop  Pole  Eidge  on  the  west  mth  elevations  of  2600 
to  2800  feet. 
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In  the  total  amount  of  rainfall  and  the  number  of  rainy  days, 
Sunnyside  always  leads  other  stations  in  Garrett  county: 


Sunnyside. 

Grantsville. 

Deer  Park. 

54.41 

43.88 

41.17 

65.77 

55 . 52 

53 . 18 

Greatest  monthly  rainfall  

15.27 

10.17 

13.65 

Greatest  annual  number  of  days  with 

pre- 

183 

133 

109 

Average  annual  uuniber  of  days  with 

pre- 

165 

114 

88 

Least  annual  number  of   days  with 

pre- 

144 

05 

.59 

3.30 

4.30 

4.10 

JFMAMJJA50ND    JFMAMJJA50ND  JFMAMJ 


OND 


Least.  Average.  Greatest. 
Deer  Park.  Sunnyside.  Grantsville. 

Fig.  9.    Greatest,  average  and  least  precipitation  for  each  month  in  the  year  at 
Deer  Park,  Sunnyside  and  Grantsville. 

The  monthly  amount  of  precipitation  ior  the  county  rarely  falls 
below  one  inch.  At  times  less  than  one  inch  has  been  recorded  at 
one  or  two  stations,  but  never,  since  1893,  at  the  three  stations. 
Deer  Park  reports  a  record  of  no  rainfall  during  the  month  of  Sep- 
tember, 1895,  but  1.53  inch  fell  at  Grantsville,  and  0.47  inch  at 
Sunnyside.  The  lightest  rains  have  always  occurred  in  September 
or  October.  The  excessive  rains  have  usually  occurred  during  the 
summer  months  in  connection  with  thunder-storms;  in  July,  1898, 
the  observer  at  Grantsville  reported  a  fall  of  four  inches  within  two 
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TABLE  IV. 

Monthly  and  Annual  Rainfall  in  Gakkett  County. 


Df.er  Park.  ' 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

?ept. 

Oct. 

Nov.! 

Dec. 

Ann'l 

1891 

2.31 

1.13 

3.36 

1895 

1.09 

0.90 

3.25 

3.20 

2.&5 

4.01 

3.55 

1.31 

0.0 

0.99 

0.91 

1.50 

23.59 

1896 

0.90 

3.57 

1.63 

2.01  1 

5.6a 

4.23 

3.65 

1.37 

5.32 

1.37 

_3.33 

2..55 

18.61 

1897 

2.80 

1.20 

3.18 

1 

2.77 

3.73 

3.49 

5.13 

5.23 

1.67  ; 

1.37 

5.81 

1.93 

11.61 

1898 

7.69 

3.21 

5.69 

1.25 

5.76 

3.36  ' 

3.76 

7.01 

1.87 

1.17 

2.06 

3.99 

53.12 

1809 

2.33 

1.10 

5.71 

1.65  : 

6.41 

6.21 

2.03 

2.06 

3.05 

0.39 

0.89 

2.73 

37.82 

1900 

1.97 

3.29 

3.15 

1.11 

2.63 

1.62 

1.19 

3.65 

0.40 

2.26 

5.68 

2.66 

36.21 

1901 

6.22 

1.80 

2.03 

6.01 

5.10 

3.88 

3.33 

1.71 

1.76 

0.87 

3.75 

1.39 

11.21 

Gr6£itest  AmoiiDt. . 

Average  for  7  yrs. . 

Le&sl^  Amount  

1.50 

Grantsville. 

1894 

1.62 

2.87 

2.95 

2.32 

3.86 

1895 

5.12 

1.15 

3.10 

1.18 

2.28 

1.07 

4.68 

2.27 

1.53 

1.22 

1.00 

2.96 

31.16 

1896 

1.81 

1.77 

5.12 

2.98 

1.07 

5.88 

10.17 

1.90 

5.85 

2.61 

3.37 

2.22 

50.75 

1897 

3.97 

7.53 

3.52 

2.99 

8.86 

2.72 

6.16 

2.01 

2.27 

0.55 

6.20 

1.11 

15.92 

1898 

6.53 

2.06 

6.98 

3.42 

3.91 

3.07 

7.77 

8.93 

1.51 

5.31 

3.21 

2.73 

55.52 

1899 

1.93 

3.27 

5.24 

2.21 

6.73 

3.67 

3.15 

2.57 

3.77 

2.37 

2.13 

2.85 

39.89 

1900 

1.86 

3.88 

1.11 

1.05 

1.67 

1.09 

5.61 

2.50 

0.87 

1.92 

5.89 

2.52 

36.00 

1901 

2.52 

0.80 

1.99 

6.08 

8.32 

2.79 

2.63 

1.34 

2.24 

0.76 

2.56 

6.87 

44.90 

Gr6atest  Amouzit. . 

Average  for  7  yrs. . 

Least  Amount  

1.6. 

SUNNYSIDE. 

1893 

3.50 

5.12 

1.24 

1.10 

6.58 

3.95 

2.61 

3. 68 

1.40 

5.02 

2.97 

2.65 

40.12 

1891 

2.81 

6.15 

2.51 

r!! 

3.78 

3.77 

3.91 

1.01 

3.00 

2.82 

3.31 

5.26 

43.77 

1895 

5.18 

1.16 

6.20 

1.69 

2.50 

5.97 

1.21 

1.29 

0.17 

1.61 

1.68 

2.66 

37.93 

1896 

1.73 

5.15 

6.80 

2.53 

5  92 

5.88 

15.27 

2.90 

7.21 

3.25 

5.29 

2.71 

61.91 

1897 

3.07 

9.17 

1.69 

5.06 

5.83 

6.17 

5.51 

5.10 

3.37 

1.06 

8.11 

6.38 

68.85 

1898 

8.95 

2.65 

8.31 

5.65 

... 

2.33 

5.56 

7.66 

2.92 

6.39 

1.27 

1.31 

65.77 

1899 

6.59 

6.36 

7.12 

7.12 

6.82 

6.95« 

3.58 

2.47 

3.76 

1.12 

2.98 

1.63 

60.10 

1900 

3.31 

5.28 

5.05 

1.75 

3.11 

6.81 

5.31 

5.04 

2.71 

3.24 

6.52 

1.06 

52.19 

1901 

5.11 

2.39 

4.93 

T.TO 

6.94 

5.72 

5.42 

5.17 

2.85 

0.98 

5.20 

8.57 

61.01 

Greatest  Amount. 

8.95 

,  9.17 

i  8.34 

7.70 

6.94 

6.95 

15.27 

7.66 

7.21 

6.39 

8.11 

■  8.57 

65.77 

Average  for  9  yrs. 

1.10 

j  1.89 

1  5.21 

1.59 

5.36 

;  5.32 

5.71 

3.81 

3.08 

1.19 

,  1.58 

51.11 

Least  Amount  — 

1.73 

1.16 

1.24 

1.10 

2.50 

i  ^'^ 

2.61 

1.01 

0.47 

0.98 

,  1.68 

j  2.65 

37.92 

♦Interpolated  value. 
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hours  accompanying  a  severe  storm  of  this  character.  At  each  of 
the  three  stations  the  largest  amount  recorded  in  any  month  fell  in 
the  month  of  July,  1896;  at  Grantsville  10.17  inches;  at  Deer  Park, 
13.65  inches;  at  Sunnyside,  15.27  inches.  Figure  9,  on  page  267, 
exhibits  graphically  the  greatest,  the  least,  and  the  average  amount 
of  precipitation  for  each  month  of  the  year  at  Deer  Park,  Grantsville, 
and  Sunnyside. 

SNOWFALL. 

As  might  be  anticipated  from  the  number  of  days  with  a  tempera- 
ture at  or  below  freezing  point,  a  large  percentage  of  the  annual 
precipitation  of  Garrett  county  is  in  the  form  of  snow.  Snow  always 
falls  from  ]N"ovember  to  April,  frequently  in  October  and  May,  and 
occasionally  in  September.  The  monthly  amounts  vary  from  a  trace 
to  over  48.5  inches,  while  the  annual  amounts  have  varied  from  36 
inches  at  Deer  Park  in  1895  to  126.5  inches  at  the  same  station  in 
1901.  Reducing  the  snowfall  records  we  have  as  average,  greatest, 
and  least  amounts  of  the  entire  county: 


Snowfall  in  Gaukett  County. 


Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec.  Year. 

Average  amounts.. 

16.4 

17.0 

16.1 

6.7 

2.9 

0 

0 

0 

T 

0.2 

5.9 

12.0  75.2 

Greatest  amounts. . 

40.0 

41.8 

48.5 

25.0 

6.0 

0 

0 

0 

T 

2.0 

31.0 

33.0  126.5 

3.0 

4.0 

2.0 

0 

0 

0 

0 

0 

0 

0 

0 

5.0  35.9 

CLOUDINESS. 

The  following  figures  indicate  approximately  the  amount  of  cloudi- 
ness which  prevails  over  Garrett  county  expressed  in  terms  of  the 
average  number  of  clear,  partly  cloudy,  and  cloudy  days  per  year 
at  Grantsville  and  Sunnyside: 


Cloudiness. 


Number  of. 

o 

1 

o. 

>> 
1 

H 
P 

"3 

ii) 
3 

P. 

o 

< 

<! 

CO 

O 

O 

> 

6 

4 

12 

10 

6 

11 

13 

16 

8 

109 

Grantsville  ■<  Partly  cloudy  days  

6 

10 

15 

18 

15 

10 

6 

18 

17 

116 

19 

16 

ll 

u 

15 

9 

15 

140 

8 

8 

9 

10 

11 

12 

14 

15 

17 

16 

9 

9 

138 

7 

3 

8 

6 

6 

6 

6 

5 

74 

16 

13 

15 

17 

13 

12 

10 

10 

7 

9 

16 

1.5 

153 
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TABLE  V. 

Monthly  axd  Annual  Snowkall,  in  Garrett  County. 


Debr  Park. 

Jan. 

Feb. 

Mar. 

Apr. 

May  June 

July 

Aug. 

Sept 

Oct. 

-Nov. 

Dec. 

Annl 

1894 

0 

0 

13.0 

1895 

7.4 

6.3 

9.2 

0 

1.0 

0 

0 

0 

0 

0 

1.0 

11.0 

35.9 

1896 

4.0 

13.3 

40.0 

3.0 

0 

0 

0 

0 

T* 

0 

12.0 

72.0 

1897 

20.0 

4.0 

3.0 

0 

3.0 

0 

0 

0 

0 

0 

2.0 

6.0 

38.0 

1898 

25.0 

22.0 

2.0 

7.0 

0 

0 

0 

0 

0 

0 

4.0 

33.0 

93.0 

1899 

3.0 

20.0 

9.0 

T* 

0 

0 

0 

0 

0 

0 

0.5 

13.0 

45.5 

1900 

4.0 

17.0 

27.0 

3.0 

0 

0 

0 

0 

0 

0 

5.0 

6.0 

62.0 

1901 

40.0 

18.0 

7.5 

25.0 

0 

' 

0 

0 

0 

31.0 

5.0 

126.5 

Greatest  Amount. . 

40.0 

22.0 

40.0 

25.0 

3.0 

0 

0 

0 

0 

T* 

31.0 

33.0 

126.5 

Average  for  7  yrs. . . 

14.8 

14.3 

14.0 

5.4 

0.6 

0 

0 

0 

0 

T* 

5.4 

12.4 

67.6 

Least  Amount  

3.0 

4.0 

2.0 

0 

0 

0 

0 

0 

0 

0 

0 

5.0 

35.9 

Gbantsville. 



0 

0 

T* 

3.0 

15.0 

1895 

24.5 

12.0 

14.0 

0 

1.5 

0 

0 

0 

0 

0 

1.0 

5.0 

.58.0 

1890 

5.5 

14.5 

41.0 

6.5 

0 

« 

0 

0 

0 

0.2 

3.5 

10.0 

81.2 

1897 

28.5 

31.0 

7.0 

0.2 

0 

0 

0 

0 

0 

0 

2.0 

7.0 

75.7 

1898 

19.5 

14.5 

5.0 

7.0 

0 

0 

0 

0 

0 

2.0 

12.0 

22.5 

82.5 

1899 

13.0 

19.0 

10.0 

4.0 

0 

0 

0 

0 

0 

0 

T* 

13.5 

59.5 

1900 

4.5 

10.0 

30.0 

2.0 

0 

0 

0 

0 

0 

0 

7.5 

7.0 

61.0 

1901 

11.0 

7.5 

8.0 

22.3 

0 

0 

0 

0 

0 

14.0 

6.5 

69.2 

Greatest  Amount. . 

28.5 

31.0 

41.0 

22.2 

1.5 

0 

0 

0 

0 

2.0 

14.0 

22.5 

82.5 

Average  for  7  yrs. . 

15.2 

15.5 

16.4 

6.0 

0.2 

0 

0 

0 

0.3 

5.4 

10.8 

69.6 

4.5 

7.5 

5.0 

0 

0 

0 

0 

0 

0 

0 

T* 

5.0 

58.0 

Sunnyside. 

1 

1893 

31.5 

22.0 

10.9 

3.5 

0 

0 

0 

T* 

1.5 

8.2 

1894 

17.5 

41.8 

9.5 

13.5 

0 

0 

0 

0 

0 

1.0 

10.8 

17.0 

111.1 

1895 

27.5 

11.4 

22.3 

5.5 

5.0 

0 

0 

0 

T* 

T* 

2.0 

7.5 

81.1 

1896 

8.5 

17.3 

48.5 

2.0 

0 

0 

' 

0 

0 

0.8 

2.8 

7.5 

87.4 

19.0 

23.5 

7.2 

0.4 

6.0 

0 

0 

0 

0 

2.5 

7.0 

65.6 

1898 

29.0 

13.0 

5.0 

8.5 

0 

0 

0 

0 

0 

2.0 

9.0 

26.0 

92.5 

1899 

12.2 

26.5 

15.0 

15.0 

0 

0 

0 

0 

T* 

0 

1.4 

20.2 

90.3 

1900 

7.5 

13.0 

26.8 

5.2 

0 

0 

0 

0 

0 

0 

7.8 

8.0 

68.3 

1901 

21.0 

21.0 

17.0 

25.0 

0 

0 

0 

0 

0 

T* 

25.5 

15.0 

124.5 

Greatest  Amount. . 

31.5 

41.8 

48.5 

25.0 

6.0 

0 

0 

0 

T* 

2.0 

25.5 

26.0 

124.5 

Average  for  7  yrs. . . 

19.3 

21.1 

18.0 

11.0 

0 

0 

0 

T* 

0.4 

7.0 

12.9 

88.7 

Least  Amount  

7.5 

11.4 

5.0 

0.4 

0.0 

0 

0 

0 

0 

0 

7.0 

65.6 

*T  indicates  trace  of  snowfall. 
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THTJNDEK-STOKMS. 

Thunder-storms  occur  at  all  seasons  of  the  year.  They  are  of  rare 
occurrence,  however,  from  November  to  February.  The  month  of 
greatest  frequency  is  July,  when  the  average  number  is  twelve  to 
fourteen.  The  seasonal  distribution  of  these  storms  and  their  fre- 
quency in  Garrett  county  as  compared  with  Baltimore  during  the 
same  period  (1893  to  1901)  are  shown  in  the  following  tabular 
statement: 


Frequency  op  TnuNDEit-STOuMS  at  Gkantsvim.e,  Siinnysidk  and  Baltimoke. 


c 

CS 

?^ 

< 

1 

a 

1  Oct. 

§. 

1  ^ 

3 

5 

10 

16 

9 

0  m 

Grants  ville.. 

<  Least  number  

0 

^0 

_0 

4 

11 

0 

0.1 

0 

n  37 

(  Average  number  

0.4 

10.1 

11. 1 

s.o 

3.6 

0.3 

0  4.5.7 

I  Greatest  nuiiilicr  

....  ] 

4 

3 

10 

1  36 

0  '20 

Baltimore  . . . 

<  Least  number  

0 

0 

0 

I 

0 

/  Average  numbi  r  

1.0 

0.6 

3.8 

6.0 

i.: 

0.3 

0.2 

0.1|29.4 

I  Greatest  number  

3 

0 

6 

16 

12 

13 

8 

i 

1  Iss 

Sunnyside . . . 

...  0 

0 

0 

0 

6 

2 

0 

0  j29 

( Average  number  

...  :  0.2 

1 

0.8 

3.0 

2.6 

io!i 

9.1 

T.8 

3- 

0  ^ 

0.4 

0.145.0 

Wind  Dieection. 

The  local  topography  in  the  vicinity  of  Sunnyside  and  Deer 
Park  admits  of  but  little  freedom  of  movement  of  surface  winds. 
Accordingly  we  have  a  prevailingly  southwesterly  wind  at  all  seasons 
of  the  year,  with  an  occasional  month  with  a  predominating  north- 
west wind.  At  Grsntsville  the  situation  is  more  open  and  we  have 
accordingly  a  freer  movement  of  the  air.  During  the  winter  and 
autumn  months  the  winds  are  generally  from  the  west  and  north- 
west; in  the  spring  and  summer  months  from  the  southwest  and 
south.  The  predominant  wind  directions  at  Sunnyside  and  Grants- 
ville  are  as  follows: 


Grantsville  

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Year. 

W 

w 

W 

SW 

W 

SW 

SW 

SW 

S 

s 

W 

NW 

W 

W 

W 

Sunnyside  

sw 

NW 

SW 

SW 

SW 

SW 

SW 

SW 

SW 

SW 

SW 

SW 

SW 
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Meteoeological  Stations. 

Deee  Paek  (a). — Observers:  George  W.  Harrison  and  L.  H. 
Schoolfield.  Latitude  39°  25'  north;  longitude  79°  20'  west  from 
Greenwich;  elevation  2500  feet.  Observations  were  made  by  George 
W.  Harrison  from  August  to  November,  1880,  and  by  L.  H.  School- 
field  from  December,  1880,  to  March,  1881.  Instruments:  Ther- 
mometer, read  at  sunset  from  August  to  ISTovember,  1880;  wet  and 
dry-bulb  thermometers  and  barometer,  read  at  7  A.  M.,  2  P.  M.,  and 
9  P.  M. ;  rain-gauge.  Maintained  under  the  auspices  of  the  U.  S. 
Weather  Bureau. 

Deee  Paek  (b).— Observer :  S.  P.  Specht.  Latitude  39=  26' 
north;  longitude  79°  20'  west  from  Greenwich;  elevation  2457  feet. 
Observations  were  begun  October  1,  1894,  and  maintained  without 
interruption  to  the  present  time.  Instrumental  equipment:  Maxi- 
mum and  minimum  self-registering  thermometers  and  rain-gauge. 
Maintained  under  the  auspices  of  the  Maryland  State  Weather  Ser- 
vice, and  the  IJ.  S.  "Weather  Bureau. 

Geantsville. — Observer:  Jacob  S.  Miller.  Latitude  39°  43' 
north;  longitude  79°  9'  west  from  Greenwich;  elevation  2400  feet. 
Observations  were  begun  August  1,  1894,  and  were  maintained  with- 
out interruption  to  date.  Instrumental  equipment:  Maximum  and 
minimum  self-registering  thermometers,  a  rain-gauge,  and  a  thermom- 
eter shelter.  Maintained  under  the  auspices  of  the  Maryland  State 
Weather  Service  and  the  U.  S.  Weather  Bureau. 

Oakland  (a). — Observer:  L.  E.  Capran:  Latitude  39°  24'  north; 
longitude  79°  24'  west  from  Greenwich;  elevation  2400  feet.  Obser- 
vations were  made  from  December,  1857,  to  June,  1858.  Instru- 
ments: Thermometer,  read  at  7  A.  M.,  2  P.  M.,  and  9  P.  M. 
Maintained  under  the  auspices  of  the  Smithsonian  Institution. 

Oakland  (b). — Observers:  James  D.  Hamill  and  Dr.  J.  Lee  Mc- 
Comas.  Latitude  39°  24'  north;  longitude  79°  24'  west  from  Green- 
mch;  elevation  2400  feet.  Observations  were  made  by  Mr.  James 
D.  Hamill  during  January  and  February,  1893,  and  by  Dr.  J.  Lee 
McComas  from  April,  1893,  to  March,  1896.  Instnuuents:  Ther- 
mometer, read  at  7  A.  M.,  during  January,  1893,  and  at  9  P.  M. 
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during  February.  Thermometer,  read  at  7  A.  M.,  2  P.  M.,  and  9 
P.  M.,  from  April,  1893,  to  July,  1895.  Instruments:  Maximum 
thermometer  from  April,  1893,  to  March,  1896;  minimum  ther- 
mometer from  October,  1893,  to  March,  1896;  rain-gauge  from  April, 
1896,  to  March,  1896.  Maintained  under  the  auspices  of  the  Mary- 
land State  "Weather  Service  and  the  U.  S.  Weather  Bureau. 

SuNNYsiDE. — Observer:  John  George  Knauer.  Latitude  39°  20' 
north;  longitude  79°  27'  west  from  Greenwich;  elevation  2500  feet. 
Observations  were  begun  on  January  1,  1893,  and  maintained  with- 
out interruption  to  the  present  time.  Instrumental  equipment:  Ther- 
mometer, read  at  8  A.  M.  and  8  P.  M.  in  January  and  February, 
1893;  and  at  7  A.  M.,  2  P.  M.,  and  9  P.  M.  from  March,  1893,  to 
July,  1896.  Maximum  and  minimum  self-registering  thermometers 
since  June,  1893.  Eain-gauge.  Maintained  under  the  auspices  of  the 
Maryland  State  Weather  Service  and  the  U.  S.  Weather  Bureau. 
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HYDROGRAPHY  OF  GARRETT  COUNTY 

BY 

H.  A.  PRESSEY  and  E.  G.  PAUL 


Introductory. 

Garrett,  the  westernmost  county  of  Mai-yland,  is  situated  in  the 
Appalachian  mountain  region,  and  like  the  adjoining  regions  to  the 
north  and  south,  has  a  rough  and  rugged  topography.  The  Appa- 
lachian System,  starting  in  the  mountains  of  jSTew  England  and 
extending  through  ISTew  York  and  Pennsylvania,  crossing  the  west- 
ern part  of  Maryland  and  passing  on  through  Virginia,  West  Vir- 
ginia, and  the  states  to  the  south,  dies  out  in  the  foot-hills  of  the 
Gulf  states.  In  the  three  western  counties  of  Maryland  these  moun- 
tains reach  elevations  of  from  2000  to  3400  feet  with  a  general  trend 
of  the  ranges  from  northeast  to  southwest.  The  mountains  rise 
abruptly  from  the  plains  and  river  beds,  forming  narrow  valleys 
with  steep  slopes  and  sharp  drainage  lines.  The  rainfall  in  western 
Maryland  is  copious  and  Garrett  county  is  accordingly  well-watered. 

The  ISTorth  Branch  of  the  Potomac  river,  flowing  in  a  northeasterly 
direction,  forms  its  southern  boundary.  This  stream  with  its  numer- 
ous short  tributaries  drains  the  southeast  slopes  of  Backbone  Moun- 
tain. These  tributaries  are  in  general  only  five  or  six  miles  in  length, 
and  come  tumbling  down  as  mountain  torrents  to  add  their  water 
to  the  larger  stream,  itself  a  swift  and  precipitous  river.  Savage  river 
breaks  through  the  gap  between  Backbone  Alountain  and  Savage 
Mountain,  and  with  its  numerous  branches  drains  a  large  portion  of 
the  northeastern  part  of  the  county,  between  Big  Savage  and  Meadow 
mountains. 

Eain  falling  upon  the  northwestern  slope  of  the  southern  part  of 
Backbone  Mountain  flows  down  the  steep  mountain  sides  in  rivulets 
which  unite  to  form  the  various  tributaries  of  the  Youghiogheny. 
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That  stream  flowing  due  north  drains  all  of  the  western  part  of  Gar- 
rett county,  and  flows  into  Pennsylvania,  its  waters  finally  reaching 
the  Ohio  and  Mississippi  rivers  through  the  Monongahela. 

The  north  central  part  of  Garrett  county  between  jSTegro  and 
Meadow  mountains  is  drained  by  the  Castleman  river,  which  flows  to 
the  north  into  Pennsylvania,  and  after  a  winding  course  joins  the 
Youghiogheny  and  Laurel  Hill  Creek  at  Confluence,  or  Three 
Forks  as  it  was  formerly  called.  Backbone  and  Meadow  mountains 
and  an  irregular  group  of  foot-hills  connecting  them,  it  will  be  seen, 
form  a  continental  divide.  Eain  falling  on  the  southeast  side  flows 
into  the  Potomac  and  reaches  the  Atlantic  ocean;  while  that  falling  on 
the  northwest  slopes  of  the  divide,  after  a  course  of  hundreds  of 
miles  through  the  Youghiogheny,  Monongahela,  Ohio,  and  Missis- 
sippi, reaches  the  Gulf  of  IMexico.  It  is  a  peculiar  fact  at  once  appar- 
ent that  Garrett  county  receives  practically  no  water  from  the  sur- 
rounding territory,  but  is  a  collecting  and  conserving  area  for  the 
large  rivers  to  the  north  and  south. 

The  mountain  slopes  are  so  steep  and  the  valleys  of  all  the  streams 
in  the  county  are  so  narrow  that  the  precipitation  quickly  reaches 
the  main  streams,  causing  very  marked  fluctuations  of  flow.  During 
rainy  weather  a  very  large  percentage  of  the  water  flowing  swiftly 
down  the  mountain  sides  does  not  have  an  opportunity  to  seep  into 
the  ground,  so  that  during  the  dry  season  there  is  no  ground  storage 
to  keep  up  the  flow  and  the  streams  show  a  very  small  run-off  in 
comparison  to  their  drainage  areas.  Lakes  and  ponds  which  would 
store  to  some  extent  the  waters  of  the  wet  season  are  also  entirely 
lacking.  For  these  reasons  the  low  water-flow  of  streams  in  Garrett 
county  in  common  with  most  of  the  upper  tributaries  of  the  Potomac, 
is  exceedingly  small  and  sudden  rises  to  flood  height  are  freqiient. 
Most  of  the  mountain  slopes,  however,  are  covered  with  a  heavy 
growth  of  hard  wood  which  acts  to  some  extent  as  a  water  conserver. 
The  roots  of  the  trees  keep  the  ground  open  and  porous,  allowing 
the  water  falling  as  rain  to  seep  quickly  into  the  soil,  and  the  foliage 
prevents  evaporation  by  its  cooling  shade.  This  ground-water  may 
be  held  for  months  and  be  given  up  gradually  to  the  rivers  below 


MARYLAND  GEOLOGICAL  SURVEY 


277 


by  springs  and  rivulets,  thereby  keeping  the  flow  far  more  constant 
and  increasing  materially  the  minimum  flow  of  the  stream. 

The  United  States  Geological  Survey,  cooperating  with  the 
Maryland  Geological  Survey,  has  made  investigations  of  a  number 
of  streams  receiving  water  from  Garrett  county.  Systematic  meas- 
urements were  made  upon  the  North  Branch  of  the  Potomac  river 
at  Cumberland  and  later  at  Piedmont.  The  methods  used  in  these 
investigations  were  briefly  described  in  the  Allegany  county  report 
published  by  the  Maryland  Geological  Survey,  and  more  fully  in 
"Water  Supply  and  Irrigation  Paper  No.  56  of  the  U.  S.  Geological 
Survey. 

During  the  season  of  1897  a  reconnaissance  of  the  entire  Potomac 
river  drainage  basin  above  Washington  was  made  by  the  U.  S.  Geo- 
logical Survey,  to  determine  primarily  the  amount  of  pollution.  A 
number  of  discharge  measurements  were  made  on  the  North  Branch 
and  several  of  its  tributaries.  The  results  of  these  measurements 
were  published  in  the  report  on  Allegany  county  by  the  Maryland 
Geological  Survey  above  referred  to,  and  also  in  the  xVnnual  Eeport 
of  the  U.  S.  Geological  Survey.  A  measui'ement  on  September  23, 
1897,  made  at  Gorman,  gave  a  discharge  of  54  second-feet.  On 
September,  25,  1897,  the  discharge  of  the  river  at  Schell  was  136 
second-feet.  Measurements  made  above  the  junction  with  Savage 
river  on  September  27  and  October  27  gave  discharges  of  122  and 
102  second-feet  respectively,  the  latter  fairly  representing  the  capac- 
ity of  the  North  Branch  at  this  point  during  the  severe  drought  of 
1897.  In  June,  1899,  a  station  was  established  at  Piedmont,  on  the 
North  Branch,  and  at  the  same  time  one  was  established  at  Spring- 
field, West  Virginia,  on  the  south  branch. 

Results  of  measurements  at  these  points  ax-e  given  in  the  reports 
of  the  U.  S.  Geological  Survey,  and  for  convenience  the  records 
at  Piedmont  are  given  here.  Measurements  made  at  this  point, 
located  near  the  boundary  line  of  Garrett  and  Allegany  counties  on 
the  Potomac  river,  will  show  the  total  flow  of  North  Branch  at  the 
point  where  it  leaves  Garrett  county.  This  station  was  established 
June  27,  1897,  by  E.  G.  Paul,  and  is  located  at  the  iron  highway,  the 
bridge  connecting  Luke,  Md.,  with  Piedmont,  W.  Va.    The  height 
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of  water  in  the  river  is  determined  daily  by  a  wire-gage  suspended 
from  the  bridge  and  so  arranged  that  a  metal  weight  can  be  lowered 
to  the  surface  of  the  water  and  a  direct  reading  of  the  river  height 
made  upon  a  gage  board  14  feet  long  attached  to  the  bridge  90  feet 
from  the  first  pier,  and  graduated  into  feet  and  tenths. 

Measurements  are  made  with  the  current-meter  at  frequent  inter- 
vals and  the  height  of  water  in  the  river  noted.  From  these  data 
a  rating  curve  for  the  station  can  be  drawn,  showing  graphically  the 
relation  between  the  river  height  and  the  discharge.  The  channel 
of  the  river  is  straight  for  one-eighth  of  a  mile  above  and  below  the 
station.  The  current  is  swift  and  unobstructed.  The  right  bank  is 
high  and  rocky,  but  the  left  bank  is  low  and  liable  to  overflow.  The 
bed  of  the  stream  is  rocky  and  permanent  in  sections.  The  observer 
is  Charles  W.  Beck,  a  bookkeeper  at  Piedmont,  W.  Va. 

Systematic  measurements  are  made  of  the  South  Branch,  Potomac 
river,  at  Eomney,  West  Virginia. 

Below  the  junction  of  the  two  main  branches  of  the  Potomac 
and  the  mouths  of  a  number  of  large  tributaries,  the  Potomac  is 
measured  at  Point  of  Eocks,  this  being  a  regular  station  of  the  U.  S. 
Geological  Survey.  Records  of  flow  were  made  of  North  Branch  at 
Cumberland  from  1895-1897,  and  were  published  in  the  Hydrog- 
raphy of  Allegany  County,  the  first  paper  of  this  series. 

The  Potomac  River.' 
The  headwaters  of  the  North  Branch  proper  are  at  the  Potomac 
Spring  near  the  Fairfax  Stone  on  the  present  West  Virginia  and 
Maryland  state  line  at  an  elevation  of  about  3200  feet.  From  this 
the  river  flows  in  a  northeasterly  direction  for  about  46  miles,  form- 
ing the  dividing  line  between  Garrett  county,  Maryland,  and  Grant 
and  Mineral  counties.  West  Virginia,  to  the  confliience  of  Savage 
river,  where  the  elevation  is  about  1000  feet.  From  this  point  on, 
it  foiTus  the  boundary  of  Allegany  county,  separating  it  from  Mineral 
county,  West  Virginia. 

*  In  this  description  of  the  Potomac  river  use  is  made  of  a  discussion  of 
the  Hydrography  of  Allegany  County  by  F.  H.  Newell  (Md.  Geol.  Survey, 
Allegany  County,  pp.  243-246).  Portions  of  Mr.  Nevsell's  discussions  are 
quoted  with  slig-ht  iiiodification. 


MARYLAND  GEOLOGICAL  SURVEY 


279 


Along  the  upper  part  of  its  course,  down  to  "Westemport,  the  most 
westerly  town  in  Allegany  county,  the  North  Branch  flows  through 
a  narrow,  tortuous  valley,  the  steep,  wooded  hillsides  of  which  afford 
little  opportunity  for  settlement.  The  roads  are  few  and  bad,  and 
the  West  Virginia  Central  and  Pittsburg  Kailway  affords  the  only 
means  of  transportation.  The  extensive  lumber  trade  in  this  region 
was  responsible  for  a  number  of  small  settlements  along  the  river  and 
the  existence  of  the  two  towns  of  Bayard,  West  Virginia,  with  an 
estimated  population  of  700,  and  Gormania,  West  Virginia,  with  an 
estimated  population  of  600  inhabitants.  The  only  other  towns  are 
Henry,  Blaine,  Barnum,  and  Bloomington,  which  owe  their  exist- 
ence to  the  coal  mines. 

Owing  to  its  considerable  fall  along  this  section,  which  averages  46 
feet  per  mile,  but  in  some  portions  exceeds  60  feet  per  mile,  the  river 
assumes  much  the  nature  of  a  mountain  torrent,  presenting  one  con- 
tinuous series  of  riffles  and  falls,  the  latter  in  some  instances  having 
a  drop  of  5  feet  and  over.  There  seems  to  be  little  opportunity  for 
developing  the  waterpowers  of  this  stream,  however  considerable  they 
may  be.  Freshets  are  frequent  and  heavy,  and  would  inflict  serious 
damage  to  the  cheaper  forms  of  milldams.  Stone  and  brush  dams, 
crib  dams,  and  loose-rock  dams  would  either  be  swept  away  or  would 
require  incessant  repairs  and  rebuilding.  On  account  of  the  narrow- 
ness of  the  valley,  waste-weirs  would  often  be  impracticable,  and  dams 
would  have  to  be  built  to  withstand  the  heaviest  floods  passing  over 
them,  which  would  render  their  construction  elaborate  and  expensive. 
The  following  discharge  measurements,  made  in  September  and 
October  of  1897,  will  serve  to  throw  light  upon  the  capacity  of  the 
river  during  the  dry  season.  A  measurement  made  at  Gormania, 
West  Virginia,  on  September  23,  gave  a  discharge  of  54  second-feet. 
On  September  25  the  discharge  of  the  river  at  Schell  was  136  second- 
feet.  Measurements  made  above  the  junction  with  Savage  river  on 
September  27  and  October  27  gave  discharges  of  122  and  102  second- 
feet,  respectively,  the  latter  fairly  representing  the  capacity  of  the 
jSTorth  Branch  at  this  point  during  the  severe  drought  of  1897. 
These  results,  together  with  the  large  amount  of  available  head,  and 
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the  fact  that  the  river  does  not  freeze  over  in  winter,  seem  to  indi- 
cate that  there  would  be  ample  power  at  all  times  for  average  milling 
purposes.  The  fact  that  no  attempt  has  been  made  by  any  of  the 
sawmills  and  tanneries  along  the  river  to  make  use  of  waterpower 
has,  however,  sufficient  explanation.  The  first-named  enterprises  use 
steam  by  preference,  because  they  are  primarily  of  a  temporary  char- 
acter, liable  to  be  shifted  whenever  it  may  be  found  advantageous 
to  shorten  the  distance  which  the  raw  materials  are  to  be  hauled, 
and  also  because  they  are  supplied  Avith  an  abundance  of  fuel,  at  no 
cost,  in  the  form  of  sawdust.  The  tanneries,  though  of  a  more  per- 
manent character,  invariably  prefer  steam  power,  because,  besides 
being  able  to  utilize  tan  bark  as  fuel,  they  require  the  use  of  steam 
in  their  processes. 

A  small  waterpower  has  been  developed  by  two  mills  at  Blaine, 
West  Virginia,  but  the  amount  is  trifling  in  comparison  with  what 
might  be  obtained  at  that  point.  One  15-inch  and  one  18-inch  turbine 
under  7^  feet  head  furnish  about  8  horsepower  to  a  small  woolen  mill. 
On  the  same  mill-race  is  situated  a  sawmill  and  grist-mill  combined, 
which  obtains  about  25  horsepower  from  one  36-inch  turbine  under 
9  feet  head.  "Water  is  taken  from  the  river  at  a  point  about  one-half 
mile  above  the  mills,  where  there  is  a  low  natural  dam  across  the 
river.    No  other  waterpower  has  been  developed  on  this  stream. 

The  more  important  tributaries  have  been  visited  and  the  discharges 
measured.  September  24,  1897,  the  discharge  of  Buffalo  Creek  at 
Bayard,  West  Virginia,  was  found  to  be  23  second-feet.  The  water 
was  heavily  laden  with  sawdust  from  the  Buffalo  Lumber  Company. 
Stony  river,  the  principal  tributary  above  the  mouth  of  Savage  river, 
which  enters  the  Potomac  from  West  Virginia  near  Bradshaw, 
was  visited  September  25.  Its  discharge  was  38  second-feet.  This 
stream  flows  through  a  hilly  region,  covered  with  thick  timber 
growths,  and  has  no  settlements  along  it  except  a  few  logging  camps. 
The  headwaters  rise  in  the  highest  part  of  the  Potomac  Basin,  at  an 
altitude  of  4000  feet.  Abram  Creek  showed  a  discharge  of  7.4  sec- 
ond-feet on  September  25.  The  waters  of  this  creek  are  much  pol- 
luted by  the  coal  mines  at  Elk  Garden,  West  Virginia,  and  also 
receive  sawdust  from  a  sawmill  at  Emory,  West  Virginia. 
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The  North  Branch  all  along  this  upper  section  is  polluted  by  large 
quantities  of  sawdust  produced  by  fourteen  sawmills,  some  of  which 
discharge  the  sawdust  directly  into  the  river,  and  others  into  the 
tributaries.  The  more  important  of  these  are  the  sawmill  of  the 
J.  L.  Rumbarger  Company,  at  Dobbin,  West  Virginia,  with  a  capacity 
of  100,000  feet  of  lumber  a  day,  the  saw-  and  planing-mills  of 
M.  ]Sr.  Wilson,  at  Wilson,  Maryland,  with  a  capacity  of  20,000  feet 
of  lumber  a  day,  and  of  the  Buffalo  Lumber  Company,  at  Bayard, 
West  Virginia,  with  a  capacity  of  50,000  feet  of  lumber  a  day.  It 
furthermore  receives  the  wastes  from  two  tanneries — those  of  the 
Middlesex  Leather  Company,  at  Bayard,  West  Virginia,  with  a 
capacity  of  from  600  to  800  hides  a  day,  and  of  the  J.  T.  Hoffmann's 
Sons  Company,  at  Gormania,  West  Virginia,  with  a  capacity  of  300 
hides  a  day.  The  wastes  from  the  latter  establiskments  consist  of 
tan  liquor,  lime  water,  and  a  certain  amount  of  tan  bark,  which  is 
washed  from  the  banks  at  times  of  high  water.  The  total  amount 
of  this  pollution  is  such  that  the  river,  especially  during  the  dry 
season,  has  a  foul  appearance  in  spite  of  its  dashing  course  over  the 
bowlders  of  its  rough  but  picturesque  bed.  The  water  has  a  dark- 
brown  tinge,  very  suggestive  of  contamination  by  tan  liquor,  and 
particles  of  sawdust  are  extremely  plentiful  and  are  carried  for  long 
distances.  In  many  places  where  irregularities  in  the  cuiTcnt  have 
caused  accumulations  of  sawdust,  small  banks  and  bars  composed  of 
solid  strata  of  sawdust  are  to  be  found.  It  is  a  noteworthy  fact  that 
Stony  river,  though  free  from  artificial  pollution,  exhibits  to  a  certain 
degree  the  same  dark  color  peculiar  to  the  waters  of  the  main  river. 

The  water  of  the  North  Branch  of  the  Potomac,  even  near  its 
head,  is  naturally  somewhat  dark  in  color,  and  it  is  stated  by  the 
older  inhabitants  of  the  region  that  it  has  always  been  thus  dark, 
owing,  probably,  to  the  presence  of  decaying  vegetable  matter  from 
the  forests.  This  discoloration  is  further  increased  by  the  effluents 
from  sawmills,  tanneries  and  coal  mines,  so  that  at  the  old  mill- 
dam  near  Keyser,  West  Virginia,  where  the  polluted  water,  agitated 
by  the  falls,  boils  and  foams,  a  thick  layer  of  whitish-brown  froth 
is  formed. 
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Daily  Gage  Height  of  Potomac  River  at   Piedmont,  W.  Va.,  fok  1899. 


Day. 

June. 

July 



Aug. 



Sept. 



Oct. 



Nov. 



Dec. 

I  



2.20 

■  

2  

o'qr 

390 

^Kn 

3   

2^80 

2^10 

2  15 

3!05 

3  Si 

2.65 

2.40 

5.30 

2.10 

2.70 

2.50 

2!70 

2.10 

2!s0 

2I15 

2*20 

2  50 

2^40 

^  2n 

9  

3  In 

3  In 

10  

2^70 

~>  0- 

5"}q 

••40 

■'40 

11  

•»  To 

3  Q- 

2^10 

2' 40 

2.50 

i. 

•'  ^n 

13  

5  xn 

5  10 

^  fo 

*  fin 

'85 

*  10 

3  ir 

2' 10 

•>  "JO 

jiiS 

•'10 

^  i5 

2.:j0 

3  60 

2.50 

iioo 

~'.30 

2.20 

2.30 

3.35 

2!  70 

2^00 

2^30 

2. 10 

2!30 

3^05 

2.90 

2.00 

2. 15 

2.10 

2.20 

3.15 

2.65 

2.00 

2.10 

2.10 

2.40 

3.20 

2.50 

2.00 

2.45 

2.10 

3.a5 

3.70 

21  

2.35 

2.00 

2.90 

2.10 

3.00 

3.30 

1.95 

2.a5 

2.00 

2.80 

3.20 

2!30 

1.90 

2.40 

2.00 

2  S5 

3.10 

2.30 

1.90 

2.411 

2.10 

3.:») 

3.00 

2.30 

1.90 

2-25 

2.10 

3.20 

3.00 

2.20 

1.90 

2.20 

2.10 

3.00 

2.90 

aioo 

2.15 

2.10 

2.30 

2.10 

2.80 

2.80 

2.90 

2.50 

3.00 

2.10 

2.80 

2.80 

20  

3.85 

2.35 

Z.90 

5;  40 

2.20 

2.70 

2.80 

30  

3.50 

2-30 

2.55 

2.25 

2.15 

2.ai 

2.80 

2.45 

2.35 

2.15 

2.70 

Daily  Gage  Height  of  Poto.mac  River  at  Piedmont,  W.  Va.,  for  1900. 
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1.90 

2.40 

2.40 

3.15 

19 

4. 15 

4.00 

3.40 

4.95 

2.25 

1.90 

2.25 

2.40 

3.20 

20 

5.80 

3.65 

5.95 

3^65 

3.95 

4.45 

2:90 

2.45 

1.90 

2.20 

2.50 

3.25 

21 

5.70 

3.60 

5.35 

3.50 

3.55 

3.95 

2.75 

2.20 

1.80 

2.10 

2.60 

3.25 

4.75 

3.75 

4.75 

3.50 

3.65 

2.5.5 

2.20 

1.80 

2.10 

3.20 

3.05 

23 

4..35 

4.00 

4.60 

3.&5 

3120 

3.50 

2.65 

1.80 

2.15 

3.00 

3.00 

24 

4.10 

3.70 

4.60 

3.85 

3.15 

3.35 

2^40 

2.45 

1.80 

2.35 

2.90 

3.05 

25 

3.95 

3.60 

4.50 

3.65 

3.05 

3.25 

3.20 

2.40 

1.80 

2.80 

3.35 

3.05 

2« 

3.80 

3.40 

4.25 

3.50 

3.00 

3.25 

4.05 

2.45 

1.80 

2.50 

7.95 

2.05 

3.. 55 

3.40 

4.35 

3.40 

2.95 

3.05 

4.40 

2.45 

1.85 

2.35 

5.20 

2.90 

3.40 

3.40 

4.15 

3.40 

2.90 

2.90 

3.20 

2.30 

1.90 

2.30 

4.45 

3.90 

29 

3.30 

4.00 

3.30 

3.30 

3.55 

3.00 

2.20 

1.95 

2.20 

4.05 

3.45 

30 

3.20 

4.75 

3.25 

3.25 

3.15 

3.00 

2.15 

2.70 

2.20 

3.75 

3.05 

31 

3.10 

4.60 

3.10 

3.25 

2.10 

2.20 

.... 

3.30 

1 
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List  of  Dischakoe  Measukements  made  on  Potomac;  River  at  Piedmont, 
West  Virginia. 


Hydrographer. 


June  27,  1899   E.G.Paul. 

February  2-i,  1900  ! 

June  20,  1900  '         "  " 

September  12,  1900  |  C.  R.  Olberg. 


3  00  350 

3.7,5  I  735 

4.40  ;  1,249 

1.80  34 


EsTI.VIATEn   MONTULY  DISCHARGE  OF  POTOMAC  RiVEU   AT  PlEDMOST,   W.  Va. 

(Drainage  area,  407  square  miles.) 


DISCHAKGK  IN  SECOND-FEET 

TOTAL  IN 
ACRE-FEET. 

KUN- 

OFF. 

MONTH. 

Maximum. 

Minimum. 

Mean. 

Second-feet 
per  square 
mile. 

Depth  in 
inches. 

1899. 

June  37  to  30. . 

515 

410 

113 

338  1 

14,019 

0. 

56 

0 

65 

August  

352 

55 

133  : 

8,116 

0 

33 

0. 

37 

September  . . . . 

.525 

174  ' 

10,3.54 

0 

43 

0 

48 

October  

124 

77 

104 

0,395 

0 

36 

0 

30 

November  .  . .  . 

845 

124 

387 

17,078 

0 

71 

0 

79 

December  

1,880 

163 

419 

35,763 

1 

03 

19 

The  year.  . 

  i! 

1900. 

! 

3,360 

359 

799 

49,139 

1 

96 

3 

36 

3,440 

353 

961 

53,371 

3 

36 

3 

45 

2,480 

705 

1,337 

76,060 

3 

04 

I 

50 

April  

1,560 

452 

808 

48,079 

1 

99 

33 

883 

359 

393 

34,165 

0 

96 

1 

11 

3,760 

259 

691 

;  41,117 

1 

70 

1 

90 

July  

1,340 

136 

331 

19,787 

0 

79 

0 

91 

August  

336 

77 

1.54 

,  9,469 

0 

38 

0 

44 

September  .  .  .  . 

34 

58 

!  3,451 

0 

14 

0 

16 

October  

430 

158 

9,715 

0 

39 

0 

45 

November  .  .  . 

4,080 

100 

483 

38,740 

1 

19 

1 

33 

3,360 

330 

648 

39,844 

1 

59 

1 

.83 

The  year. . 

4,080 

34 

558 

402,877 

37 

18 

.56 

The  Savage  River. 
The  Savage  river  rises  in  tlie  valley  west  of  Backbone  and  Savage 
mountains,  and  enters  the  North  Branch  of  the  Potomac  about  two 
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JAN. 
10  20 

FEB 
10  20 

MAR. 
10  20 

APR. 
10  20 

MAY 

10  20 

JUNE 
10  20 

JULY 

10  20 

AUG 

10  20 

SEPT 

10  20 

OCT 

10  20 

NOV 

10  20 

DEC. 
10  20 

8 

9 

J 

N 

?E 

C 

D 

9 

O 

3 

1 

1 

i 

L 

i 

L 

u 

1 

1 

i 

1 

i 

i 

1 

li 

i 

il 

Fig.  lit.    Diagram  siiowing  discharge  of  the  Potomac  River  at  Piedmont,  W.  Va., 
for  1809  and  1900. 


miles  above  Westernport,  at  the  Garrett- Allegany  line.  It  is  a  small 
stream  of  great  purity.    Only  two  small  sawmills  are  located  on  its 
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bank,  so  that  the  poUutioB  is  insignificant.  This  is  important  because 
the  town  of  Piedmont  and  part  of  Westernport  are  supplied  \vith 
drinking  water  by  a  gravity  system  from  a  reservoir  which  is  filled 
by  pumping  water  from  Savage  river.  The  quantity  pumped  daily 
is  estimated  at  375,000  gallons.  On  October  27,  1897,  a  discharge 
measurement  was  made  at  the  mouth  of  this  stream  above  the  intake 
of  the  Piedmont  water  supply,  the  discharge  being  11.3  second-feet. 

The  Castleman  River. 
As  has  been  stated,  the  Castleman  river  and  Laurel  Hill  Creek 
join  the  Youghiogheny  at  Confluence,  Pa.  The  Castleman  drains 
the  north-central  portion  of  Garrett  county  and  has  a  drainage  area 
of  much  the  same  character  as  that  of  the  Youghiogheny.  On  May 
16,  1898,  meter  measurements  were  made  of  the  discharge  of  the 
three  rivers  at  Confluence,  Pa.,  by  E.  G.  Paul.  The  discharges  were 
found  to  be  as  follows: 

Youghiogheny  River  1745  second-feet. 

Castleman  "    698  " 

Laurel  Hill  Creek   235 

The  drainage  area  of  the  Youghiogheny  at  Confluence  is  782 
square  miles. 

The  Youghiogheny'  River. 
The  Youghiogheny  river  is  the  largest  which  actually  flows  through 
Garrett  county.  Its  waters  reach  the  Monongahela  about  15  miles 
above  Pittsburg,  Pa.  The  waters  falling  on  the  western  slope  of  the 
Alleghany  Mountains  at  a  maximum  elevation  of  3400  feet  imite 
to  form  the  tributaries  of  the  Youghiogheny.  The  main  stream  for 
19  miles  above  its  mouth  has  an  average  fall  of  about  2  feet  per  mile, 
but  above  that  point  it  soon  increases  to  an  average  fall  of  nearly  5 
feet  per  mile.  The  average  width  of  the  river  from  its  mouth  to  West 
Newton,  Pa.,  is  546  feet.  On  August  17,  1898,  a  station  was  estab- 
lished by  the  U.  S.  Geological  Survey  at  Friendsville.  The  drainage 
area  of  the  stream  at  this  point  is  295  square  miles.  The  height  of 
water  is  obtained  by  means  of  a  ^\•ire-g•age  attached  to  the  floor- 
timber  on  the  lower  side  of  the  iron  highway  bridge  connecting  the 
east  and  west  portions  of  the  village.    A  scale  board  is  graduated 
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Daily  Gage  Height  of  Youghiogueny  River  at  Friendsville,  Md.,  fob  1898. 


Day. 

Au{7ust 

Sept. 

October 

Nov. 

December 

1..   

4.20 

4.00 

4.90 

4.90 

2  

4.10 

4.00 

4.90 

4.90 

3  

4.10 

4.00 

4.80 

4.80 

4  

4.10 

4.00 

4.70 

4.70 

r>  

4.10 

4.00 

4.70 

4.70 

e  

4.30 

4.10 

4.80 

4.70 

4.40 

4.20 

4.70 

4.70 

8  

4.50 

4.20 

4.90 

4.70 

H  

4.40 

4.20 

5.10 

4.70 

10  

4.40 

4.10 

5.10 

4.80 

11  

4.10 

4.10 

6.30 

4.90 

12  

4.00 

4.10 

5.90 

5.10 

13  

4.00 

4.10 

5.70 

5.10 

14  

4.00 

4.20 

5.. 50 

5.10 

1.5  

4.00 

4.20 

5.40 

5.20 

HJ  

4.00 

4.30 

5.. SO 

5.30 

4.!l0 

4.00 

4.20 

5.20 

5.20 

18  

4.80 

4.00 

4.40 

5.20 

5.10 

19  

4.70 

4.00 

4.40 

5.20 

5.10 

20  

5.90 

4.00 

4.90 

5.70 

6.10 

21  

5.20 

4.00 

4.70 

5.60 

7.. 50 

22  

4.90 

4.00 

7.90 

5.40 

7.60 

23  

4.7U 

4.00 

7.00 

5.40 

7.70 

24  

4.60 

4.40 

6.10 

5.20 

7.10 

■25  

4.fi0 

4.30 

5.60 

5.10 

6.50 

2ti  

i.M> 

4.30 

5.60 

5.00 

5.60 

2T  

4..-)() 

4.20 

5.50 

4.80 

5.60 

28  

4.40 

4.00 

5.30 

4.90 

5.60 

29  

4.30 

4.00 

5.10 

4.80 

5.40 

.30  

4.20 

4.00 

5.00 

4.80 

5.30 

31  

4.20 

5.00 

5.20 

Daily  Gage  Height  of  Todghiogheny  River  at  Friendsville,  Md.,  for  1809. 


Dayi 

Jan. 

Feb. 

March 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

5.20 

5.00 

6.50 

6.50 

4.60 

4.90 

5.20 

4.50 

4.00 

4.10 

4.10 

4..30 

2 

5.20 

4.90 

6.40 

6.30 

5.00 

4.90 

4.80 

4.30 

4.10 

4.10 

4.60 

4.30 

3 

5.30 

5.00 

6.30 

6.00 

5.30 

4.80 

4.60 

4.20 

4.00 

4.10 

5.00 

4.30 

4 

5.40 

7.40 

6.30 

5.80 

5.30 

4.80 

4.40 

4.20 

4.00 

4.10 

4.80 

4.30 

5 

6.50 

7.00 

7.70 

5.30 

5.30 

4.80 

4.60 

4.60 

3.90 

4.00 

4.50 

4.30 

6 

6.30 

6.20 

8.20 

5.20 

5.20 

4.60 

4.. 50 

4.80 

3.90 

4.00 

4.. 50 

4.. 50 

6.10 

5.90 

6.60 

5.10 

5.30 

4.50 

4.50 

4.. 50 

3.90 

4.00 

4.40 

4.60 

8 

6.00 

5.60 

6.20 

6.90 

5.10 

4.50 

4.50 

4.30 

4.10 

4.00 

4.30 

4.60 

9 

5.80 

5.40 

5.90 

6.50 

6.90 

4.40 

4.40 

4.30 

4.00 

4.00 

4.30 

4.80 

10 

5.60 

5.30 

6.30 

5.90 

6. .50 

5.20 

4.40 

4.20 

4.40 

4.00 

4.40 

4.90 

11 

5.30 

5.20 

6.10 

5.70 

6.30 

5.90 

4.30 

4.30 

4.40 

3.90 

4.30 

4.90 

12 

5.30 

5.10 

6.00 

5.50 

5.90 

5.80 

4.20 

4.20 

4.30 

3.90 

4.20 

5.40 

13 

5.10 

5.10 

5.90 

5.30 

5.60 

5.60 

4.20 

4.20 

4.30 

3.90 

4.20 

5.80 

14 

6.10 

Frozen 

5.70 

5.20 

5.60 

5.60 

4.30 

4.20 

4.20 

3.90 

4.20 

5.50 

15 

8.00 

5.60 

5.10 

5.50 

5.70 

4.40 

4.10 

4.10 

3.90 

4.20 

5.30 

16 

7.10 

5.60 

5.10 

5.60 

6.50 

4.60 

4.10 

4.10 

3.90 

4.10 

5.10 

17 

6.80 

5.70 

5.00 

5.70 

6.20 

4.60 

4.10 

4.00 

a.'.lO 

4.10 

5.10 

18 

6.50 

5.70 

5.00 

8.00 

5.40 

4.90 

4. 00 

4.00 

3.90 

4.10 

5.20 

19 

6.20 

5.10 

5.70 

5.00 

9.50 

5.00 

4.70 

4.00 

4.10 

3.90 

4.30 

5.40 

30 

5.80 

5.20 

5.70 

4.90 

7.20 

4.80 

4. .50 

4. 00 

4.10 

3.911 

4.40 

5.40 

21 

5.50 

5.40 

6.00 

4.90 

6.90 

4.80 

4.40 

4.00 

4.30 

3.90 

4.60 

5.30 

22 

5.40 

6.80 

6.00 

4.80 

6.50 

4.70 

4.30 

4. CO 

4.20 

3.90 

4.70 

5.30 

23 

5.30 

7.20 

6.30 

4.70 

6.10 

4.60 

4.20 

4.00 

4.20 

3.90 

4.60 

5.30 

24 

5.30 

6.40 

6.80 

4.70 

5.60 

4. .50 

4.20 

4.00 

4.10 

3.90 

4.60 

5.20 

35 

6.40 

5.90 

6.00 

4.  TO 

5.30 

5.30 

4.40 

4.00 

4.00 

3.90 

4.60 

5.20 

26 

6.00 

6.20 

5.80 

4.60 

5.10 

5.10 

4.20 

4.00 

4.00 

3.90 

4.40 

5.20 

27 

5.70 

7.90 

5.60 

4.60 

4.90 

5.20 

4.20 

4.00 

4.10 

3.90 

4.40 

5.10 

5.50 

7.20 

6.60 

4.70 

4.90 

5.20 

4.20 

4.00 

4.10 

4.00 

4.40 

5.10 

29 

5.30 

8.00 

4.70 

4.80 

5.40 

4.40 

4.10 

4.10 

4.00 

4.40 

5.10 

30 

5.10 

7.30 

4.60 

4.90 

5.60 

4. .30 

4.10 

4.10 

4.00 

4.30 

5.10 

31 

5.10 

6.90 

4.90 

4.30 

4.00 

4.00 

5.10 
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to  feet  and  tenths  and  tiniilv  fastened  to  the  guard  rail  of  the  bridge. 
The  stream  channel  is  straii^ht  for  several  hundred  feet  above  and 
below  the  bridge  and  has  a  rocky  bottom  with  high  banks  on  the 
right  side.  The  observer  is  Mr.  J.  H.  Cuppet,  a  merchant  residing 
within  a  short  distance  of  the  gage.  There  are  at  a  number  of 
points  along  this  river,  rapids  and  falls  which  might  be  utilized  for 
water-power. 


Daily  Gage  Height  of  Youghiogheny  River  at  Friendsville  for  1900. 


Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

5.1 

4.8 

6.3 

5.8 

4.6 

4.3 

4. 

4.7 

4.0 

3.9 

4.1 

5.3 

5.1 

4.8 

6.8 

5.8 

4.6 

4.3 

4. 

4.5 

4.0 

4.1 

5.3 

3 

5.1 

4.8 

6.6 

5.8 

4.5 

4.3 

4.3 

4.0 

3^9 

4.1 

5.1 

4 

5.1 

4.8 

6.3 

5.6 

4.5 

4.4 

4' 

8 

4.2 

4.0 

3.9 

4.4 

5.3 

5 

5.1 

4.8 

6.2 

5.5 

4.5 

4. 

6 

4.2 

4.0 

3.9 

4.3 

5.6 

6 

5.1 

5.4 

6.3 

5.5 

4.6 

11 

4.4 

4.2 

4.0 

3.9 

4.2 

5.8 

7 

5.2 

5.6 

6.1 

5.5 

4.6 

4.3 

4. 

3 

4.1 

4.0 

3.9 

4.3 

8 

5.3 

6.6 

6.0 

5.4 

4.7 

4.2 

4.1 

3.9 

3.9 

9 

5.3 

6.8 

5.8 

5.4 

4.7 

4.2 

4.3 

n 

3.9 

3.9 

6.1 

10 

5.3 

6.6 

5.7 

5.3 

4.6 

4.3 

4. 

3.9 

3.9 

n 

6.4 

11 

5.4 

6.4 

5.6 

5.3 

4.5 

4.1 

4. 

2 

3.9 

3.9 

4.3 

6.1 

6.3 

6.2 

5.5 

4.6 

4.1 

4. 

ti 

3.9 

3.9 

4.3 

5.8 

13 

6.3 

6.3 

5.3 

5.1 

4.7 

4.3 

4.1 

4.0 

:i.9 

3.9 

4.3 

5.6 

14 

6.0 

6.4 

5.3 

4.7 

4.5 

4 

1 

4.0 

3.9 

4.1 

4.3 

5.4 

15 

5.8 

6.3 

5.8 

ij'.O 

4.8 

4.7 

4. 

4.1 

3.9 

4.3 

4.2 

5.4 

16 

5.8 

t.9 

4.9 

5.4 

4. 

4.3 

3.8 

4.3 

4.2 

5.3 

5.6 

5^8 

4.9 

6.7 

4.U 

4.5 

3.8 

4.:.' 

4.2 

5.2 

18 

5.6 

4.8 

4.0 

4.5 

3.8 

4.:.' 

4." 

5.1 

19 

5.6 

4.7 

7!o 

4.0 

4.4 

4.3 

4.4 

4.9 

20 

5.7 

5.1 

4.7 

6.5 

4.1 

4.3 

4.4 

4.7 

31 

6.0 

5.0 

'i.i) 

4.7 

4.7 

6.0 

4 

1 

4.2 

Is 

i.2 

4.5 

4.6 

23 

6.3 

5.0 

4.7 

4.7 

5.3 

4 

4.3 

4.3 

4.6 

33 

6.1 

5.0 

6.1 

4.7 

4.8 

4 

r? 

4.6 

3.8 

4.1 

4^8 

4.5 

5.7 

5.0 

5.8 

4.6 

4.6 

4.7 

4.3 

■  4.2 

3.8 

4.0 

4.9 

4.3 

35 

5.5 

.^1.0 

4.7 

4.5 

4.7 

4.4 

4.3 

3.8 

4.0 

4.3 

26 

5.4 

4.7 

4.4 

4.6 

4 

4.3 

3.8 

4.0 

9 '.5 

4.4 

27 

5.3 

■}•-} 

4.4 

4.5 

5.0 

4.1 

3.9 

4.1 

8.3 

4.6 

38 

5.2 

4^8 

4.4 

4.6 

4 

6 

4.1 

3.9 

4.2 

6.9 

4.8 

29 

5.0 

4.4 

4.8 

4 

4.2 

3.9 

4.1 

5.8 

5.0 

30 

5.0 

5.7 

4I7 

4.4 

4.9 

4.9 

3.9 

4.1 

5.5 

5.3 

31 

5.0 

5.7 

4.4 

5.5 

4:1 

4.1 

•• 

5.3 

Rating  Table  for  Youghiorheny  River  at  Friendsville,  Md. 
iThis  table  is  applicable  only  from  Aug.  18,  1899,  to  Dec.  31, 1899.) 


Gage  height. 

Second 
feet. 

2 
1 

Feet. 

it 
jp 

(3 

Second 
feet. 

Feet. 

Gage  height. 

U 
.3 

5 

g     Gage  height. 

rag  Discharge. 

be 
Feet. 

|g  Discharge. 
S     Gage  height. 

6 

bo 

ja 

s 

Second 
feet. 

Feet. 

Feet. 

Second 
feet. 

3.0 

4.0 

5.0  640 

6.0 

1600 

3740 

8.0 

3880  9.0 

5030 

4.1 

r..i  710 

1714 

7'l 

3S54 

3994  .1 

"1 

4.3 

785 

1838 

2968 

8^3 

4108  .3 

4.3 

86.5 

i 

1943 

7^3 

3083 

.3 

.4 

4.4 

;.'05(i 

7.4 

3196 

[4 

t.r> 

,vr.  li'r.li 

:i:fIO 

8. '5 

4450  9.5 

5590 

3'.'r, 

.-,.1;  ll.Ml 

.6 

 6 

3.7 

3.S 

4..S 

3li53 

•8 

3.9 

95 

4.9 

5!  9  ]4'^6 

3636 

7.9 

3766 

.9 

'.I 
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Estimated  Monthly  Dischauge  of  Youghioghest  Rivek  at  Friexdsville, 
Martlasd. 

(Drainage  area  295  square  miles.) 


DISCHARGE  IN  SECOND-FEET. 

RUN-OFF. 

TOTAL  IN 

MONTH. 

Maximum. 

Minimum. 

Meau. 

ACRE-FEET. 

Second-fept 
per  square 
mile. 

Deptii  in 
inches. 

1898 

August  17  to  31 

September  

October  

1,486 
385 
3,766 
1,943 
3,538 

295 
260 
260 

517 
284 
675 

31,789 

1  41^.504 
47,782 
68,  .559 

November  .  .  .  . 
December  

470 
470 

803 
1,115 

The  year  

1899. 

January   

3,880 

710 

1,417 

87,128 

3,766 

575 

1,579 

87,693 

4,108 

1,150 

1,928 

118,548 

2,626 

425 

944 

56,172 

Mav  

5,590 

425 

1,430 

87,937 

2,170 

3.50 

831 

48,853 

Julv  

785 

295 

378 

33,342 

August  

520 

260 

297 

18,263 

September  .... 

350 

245 

280 

16,661 

October  

275 

245 

254 

15,618 

November  .  .  .  . 

640 

275 

363 

31,540 

December  

1,372 

320 

689 

42,365 

The  year. . 

5,590 

245 

873 

624,009 

1900. 

January   

1,948 

640 

1,085 

66,714 

3.68 

4.24 

2,512 

515 

1,166 

64,7.56 

3.95 

4.11 

2,740 

865 

1,435 

88,235 

4.86 

5.60 

April  

1,372 

400 

734 

43,676 

2.49 

3.78 

Mav  

575 

300 

407 

25,025 

1.38 

1.59 

2,854 

170 

701 

41,713 

2.38 

2.65 

1,0.50 

130 

327 

20,106 

1.11 

1.28 

August  

455 

130 

223 

13,650  i 

0.75 

0.86 

September  .  . . . 

130 

65 

92 

5,474  1 

0.31 

0.35 

October  

255 

148 

9,100 

0.50 

0.58 

November  . . . 

5,590 

170 

743 

44,212 

2.. 52 

2.81 

3,310 

255 

1,014 

63,348 

3.44 

3.96 

The  year.  . 

5,590 

65 

673 

485,008 

2.28 

30.81 
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Fig.  11.    Diagram  showing  discharge  of  the  Youghiogheny  River  at  Friendsville 
for  isitit. 


Fig.  13.    Diagram  sliowing  discharge  of  the  Youghiogheny  River  at  Friendsville 
for  1900. 

19 
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THE  MAGNETIC  DECLINATION  IN  GARRETT 
COUNTY 

BY 

L.  A.  BAUER 


Introductoey. 

Magnetic  observations  for  the  purpose  of  determining  the  mag- 
netic declination  of  the  needle,  or  the  "variation  of  the  compass," 
have  been  made  by  the  Maryland  Geological  Survey  and  the  United 
States  Coast  and  Geodetic  Survey  at  various  points  within  the  county 
or  along  its  boimdaries.  Additional  values  were  also  obtained  in 
connection  with  the  Western  Boundary  Survey  and  the  Survey  of 
the  Garrett-Allegany  Line.  The  values  obtained  thus  fai*  are  given 
in  the  tables  below.  For  a  description  of  the  methods  and  instru- 
ments used,  reference  must  be  made  to  the  "  First  Report  upon 
Magnetic  Work  in  Maryland  "  (Md.  Geol.  Survey,  vol.  i,  pt.  v,  1898). 
In  the  Second  Report  (Md.  Geol.  Survey,  vol.  v,  pt.  i,  1902),  the 
various  values  have  been  collected  and  reduced  to  January  1,  1900. 
The  First  Report  gives  likewise  an  historical  account  of  the  phenom- 
ena of  the  compass  needle  and  discusses  fully  the  difficulties  en- 
countered by  the  surveyor  on  account  of  the  many  fluctuations  to 
which  the  compass  needle  is  subject.  Surveyors  of  the  county  desir- 
ing a  copy  of  these  reports  should  address  the  State  Geologist. 

The  values  in  Table  I  were  obtained  by  L.  A.  Bauer  using  United 
States  Coast  and  Geodetic  Survey  magnetometer  ISTo.  18.  The  num- 
ber refers  to  that  given  in  the  Second  Report  cited  above;  to  this 
Report,  the  reader  is  refen-ed  for  any  additional  details. 

These  observations  were  made  in  connection  Avith  the  survey  of 
the  boundary  line  in  the  summer  of  1898,  L.  A.  Bauer  being  Chief 
of  Party  and  W.  M.  Brown,  observer.    Mr.  Brown's  readings  taken 


292 


THE   MAGNETIC  DECLINATION  IN   GARRETT  COUNTY 


with  the  needle  of  his  engineei-'s  transit  were  reduced  to  the  mean 
of  day  and  referred  to  the  Coast  and  Geodetic  Survey  magnetometer 
No.  18.    See  Eeport  on  the  Boundary  Line. 


Table  I. — Magnetic  Beclixatiok 


Garhett  Coustt. 


Fairfax  Stone   39  11 

  39  11 

Camp  Fairfax-   H'.t  13 

Backbone  Mtii   U 

Foley  Mtn   39  :.>U 

Lower  Hill   ;in  21 

Snaggy  Mnt   H'.i  2U 

Taylor's  Hill   39  :!0 

Feik  Hill.  East   3'.)  34 

"     West ....  39  33 

Mason  and  Di.xon  Line  39  43 

Corunna   39  in 

Oakland   39  24 

  39  24 

Swanton   39  27 

McHenry  :  39  33 

Accident   39  37 

New  Germany   39  37 

Grantsville   39  41 


At  the  Stonp. 
m  feet  North  Sta.  72. 
Flynn's  Farm. 
Michler  Mon. 
Near  Brookside.  W.  V 
Near  L.  A.  B.  Mon. 
Near  Michler  Mon. 
Near  Merid.  Sta.  I 
Near  Michler  Mon.  I 
North  cud  of  Clearing-.  I 
273  It.  north  Michler  Mon.  J 
.M.  L..  X.Mon..  '97  and  1900. 
M-.-ri.l.  L.  Mon. 
Schnol  Lot. 
\V.  H.  Lohr's  Garden. 
Si  hool  Lot. 


I  Western 
y  [toundary 
I  Line. 


-Magnetic  Declinations  Along  Boundary  Line  Between 
Allegany  and  Garrett  Counties,  Maryland. 


Latitude. 

Longitude. 

West 
Declination 
on  July  1, 
1898. 

West 
Declination 
on  Jan.  1, 
1900. 

o  , 

39  43.4 

78  54.8 

4  07,7 

4  12.2 

39  42.5 

78  55.4 

4  06.5 

4  11.0 

39  42.4 

78  55.7 

3  58.4 

4  02.9 

.39  41.2 

78  .56.1 

4  04.1 

4  08.6 

39  40.5 

78  56.6 

4  04.7 

4  09.2 

39  39.3 

78  ,57.3 

3  59.9 

4  04.4 

39  38.6 

3  59.3 

4  03.8 

39  37.9 

78  58.2 

4  03.4 

4  07.9 

78  58.5 

3  57.9 

4  02.4 

39  35!? 

78  .59.5 

3  53.8 

3  .57.8 

39  35.1 

78  ,59.9 

3  54.3 

3  58.8 

39  34.7 

79  00.1 

3  54.6 

3  59.1 

79  01.2 

3  56.4 

4  00.9 

39  32^8 

79  01.3 

3  55.6 

4  00.1 

39  31.8 

79  01.9 

3  51.3 

3  55.8 

39  31.0 

79  02.4 

3  51.2 

3  55.7 

39  30.1 

79  03.0 

3  48.5 

3  53.0 

39  29.7 

79  03.3 

3  47.5 

3  52.0 

39  28.8 

79  04.0 

3  40.1 

3  44.6 

39  28.8 

79  04.0 

3  07.1 

3  11.6 

39  28.0 

79  02.7 

3  11.1 

3  15.6 

On  THE  Establishment  of  the  Meridian  Line  at  Oakland.' 
In  compliance  with  the  instructions  received  by  the  writer  from 
the  County  Commissioners,  through  their  attorney,  Mr.  E.  H.  Sincell, 

'  A  MS.  copy  of  this  report  was  forwarded  to  the  County  Commissioners  on  the 
completion  of  the  work. 
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under  the  date  of  July  19,  1897,  a  true  meridian  line  was  estab- 
lished at  the  Court  House  Grounds  on  July  29-80,  1897.  An  act 
of  Assembly  passed  at  the  session  of  1870'  and  codified  in  1882' 
authorizes  the  County  Commissioners  to  have  such  a  line  established 
at  the  expense  of  the  coimty. 

To  meet  the  requirements  of  a  surveyor's  meridian  line  as  satis- 
factorily as  possible  under  the  conditions  prevailing  about  the  Court 
House,  it  was  decided  to  place  the  south  meridian  stone  in  the 
grounds  in  front  of  the  Court  House  and  the  principal  north  meridian 
stone  in  Mr.  James  E.  Bishop's  field.  In  this  vray  a  very  satisfactory 
meridian  line  v/as  obtained. 

It  was  understood  that  Mr.  Bishop  would  give  the  County  Com- 
missioners a  written  promise  such  that  the  stone  monument  planted 
in  his  field  would  not  be  molested;  he  furthermore  permitted  Mr- 
W.  McCulloh  Brown,  who  assisted  me  most  ably  in  the  establishment 
of  the  line,  to  enclose  the  monument  by  a  fence.  To  meet  popular 
demands,  as  the  distant  stone  was  not  visible  to  the  naked  eye,  a 
third  stone  was  planted  in  the  meridian  line,  viz.,  in  the  Court  House 
grounds  82.55  feet  from  the  south  stone.  The  surveyor  should  set 
his  instrument  over  the  south  or  "  reference  "  monument  and  sight 
on  the  Bishop  or  "  range  "  monument. 

The  method  employed  in  obtaining  the  meridian  line  was  that  of 
altazimuth  observations  on  the  sun;  these  obsei-vations  were  made 
on  July  29,  the  same  instruments  being  used  as  in  the  magnetic  work 
of  the  Maryland  Geological  Survey.''  The  accuracy  aimed  at  was  that 
the  meridian  line  shall  be  correct  to  within  one  minute  and  the  test 
observations  made  after  the  monuments  had  been  set  gave  evidence 
that  the  desired  accuracy  had  been  reached. 

The  monuments  marking  the  ends  of  the  line  are  substantial  gran- 
ite posts,  7'' X  7"  square  and  4-|  feet  long;  they  are  suitably  lettered 
and  were  embedded  in  several  courses  of  concrete  and  allowed  to 

>Laws  of  Maryland,  1870,  Chapter  359. 

'Maryland  Code,  1888,  Vol.  I,  Art.  3.5,  sections  77-83. 

3  See  "  First  Report  on  Magnetic  Worl<  in  Maryland,"  Maryland  Geological  Survey, 
Vol.  i,  pt.  V. 


294 


THE  MAGNETIC  DECLINATION  IN  GARRETT  COUNTT 


project  above  the  surface  about  5  inches.  The  intermediate  stone 
was  prepared  by  a  mason  in  Oakland  and  is  not  quite  so  substantial 
as  the  two  principal  stones.  In  the  center  of  each  monument  is 
leaded  a  brass  dowel,  1  inch  in  diameter  and  3  inches  long.  The 
line  passing  through  the  centers  of  the  crosses  cut  on  these  holts  is 
the  true  north  and  south  line. 

The  magnetic  declination  (variation  of  the  compass)  reduced  to 
its  average  value  for  the  day  (24  hours)  was  found  to  be  at  the  south 
or  reference  monument: 


There  is  a  possibility  that  there  may  be  a  slight  local  attraction 
at  the  south  monument,  but  if  so,  its  effect  is  very  small  and  can  be 
neglected  by  the  surveyor.  [On  October  12,  1896,  the  writer  made 
magnetic  observations  in  the  lot  back  of  the  new  public  school  (60 
paces  north  of  school,  20  paces  from  east  board  fence,  16  paces  east  of 
oak  tree  at  west  fence  and  17  paces  southwest  of  large  oak  tree  neai* 
north  fence)  and  found  the  value  of  the  magnetic  declination  to  be 
3°  14'.5.  This  value  referred  to  August  2,  1897,  would  be  3°  17'. 
A  very  heavy  magnetic  disturbance  occurred  on  October  12,  and 
although  the  values  found  on  this  day  were  corrected  with  the  aid 
of  the  observations  made  at  the  Washington  Magnetic  Observatory, 
it  is  nevertheless  quite  possible  that  the  correction  applied  was  not 
entirely  correct.] 

The  annual  change  of  the  magnetic  declination  or  variation  of  the 
compass  may  be  taken  to  be  at  the  present  time  as: 


The  table  below  shows  how  the  magnetic  declination  has  changed 
between  the  years  1750-1900  at  a  station  referred  to  the  south  meri- 
dian stone  in  the  Court  House  grounds. 

1  On  June  .5,  1899  the  writer  found  the  value,  using  same  instrument  as  before, 
3°35'.7.  Mr.  W.  McCulloh  Brown  obtained  the  following  values  with  his  transit 
needle  as  standardized  with  the  Coast  and  Geodetic  Survey  magnetometer,  June  24, 
1898,  3°  34'.4,  Jan.  13,  1809,  3°  22^2  and  on  June  13,  1899,  3°19.'8.  Thevalue  given 
in  Table  I  utilizes  all  these  values. 


Date, 

July  29  and  August  2,  1897. 


Amount, 
3°  23'.0'  West. 


3'  (three  minutes)  increase. 
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Year. 

Needle 
pointed. 

Year. 

Needle 
pointed. 

I  ear. 

Needle 
pointed. 

1750 

1°3'>/W 

1800 

1°19'E 

1850 

0°08''W 

55 

1  00  W 

05 

1  31  E 

55 

0  26  W 

60 

0  41  W 

10 

1  23  E 

60 

0  45  W 

65 

0  33  W 

15 

1  31  E 

65 

1  05  W 

70 

0  00 

20 

1  19  E 

70 

1  26  W 

75 

0  30  E 

35 

1  09  E 

75 

1  47  W 

80  , 

0  39  E 

30 

0  56  E 

80 

3  08  W 

85 

0  53  E 

35 

0  40  E 

85 

2  39  W 

90 

1  04  E 

40 

0  25  E 

90 

3  50  W 

95 

1  13  E 

45 

0  08  E 

95 

3  11  W 

1800 

1  19  E 

1850 

0  08  W 

1900 

3  30  W 

With  the  aid  of  these  figures  the  surveyor  can  readily  ascertain 
the  amount  of  change  of  the  needle  between  any  two  dates.  It  should 
be  emphasized,  however,  that  when  applying  the  quantities  thus 
found  in  the  re-running  of  old  lines,  the  surveyor  should  not  forget 
that  the  table  cannot  attempt  to  give  the  correction  to  be  allowed 
on  account  of  the  error  of  the  compass  used  in  the  original  survey. 

To  reduce  an  observation  of  the  magnetic  declination  to  the  mean 
value  for  the  day  of  24  hours,  apply  the  quantities  given  in  the  table 
below  with  the  sign  as  affixed : 


Month. 

6 

A.  M. 

7 

8 

9 

10 

11 

Noon 

1 

2 

3 

4 

5 

6 
p.  M. 

—0.1 

+0.2 

«.„ 

+2.1 

+2.4 

-1.1 

—3.6 

-2.1 

-0.2 

+0.3 

+0.6 

+0.7 

+1.5 

+1.9 

+1.4 

-0.1 

-1.5 

-2.5 

-2.0 

-0.8 

—0.4 

March  

+  1.2 

+2.0 

+3.0 

+2.8 

+1.6 

-0.6 

—3.5 

-3.7 

—3.3 

=1 

—1.3 

-0.5 

April  

+2.5 

+3.1 

+8.4 

+2.6 

+0.8 

-3.i 

-4.0 

—4.2 

-0.3 

+3.0 

+3.8 

+3.9 

+3.6 

+0.1 

-3.4 

-4.0 

-5.0 

-4.5 

-ft 

-z'.i 

-o]9 

+0.1 

+2.9 

+4.4 

+3.3 

+1.1 

—3.6 

-4.5 

-4.5 

-3.6 

-1.3 

-0.3 

July  

+3.1 

+4.6 

+4.9 

+3.9 

+1.8 

-i!3 

-3.4 

—4.4 

—4.7 

-2. J 

-1.3 

-0.3 

August  

+3.9 

+4.S 

+5.4 

+3.7 

+0.4 

-4.7 

-5.1 

-3.7 

—0.6 

+0.3 

September  

+1.8 

+3.4 

+3.5 

+0.3 

=i:? 

—4.4 

-4.6 

-4!2 

-4.0 

-1.4 

-0.3 

-0.1 

+0.5 

+T.( 

+3.1 

+3.8 

+1.4 

-1.0 

-2.7 

-3.S 

-3.4 

-3.4 

-1.3 

-0.4 

-0.4 

+0.5 

+1.3 

+1.7 

+1.8 

+1.1 

-0.5 

-2.0 

—2.6 

-1.8 

-1.0 

—0.3 

+0.3 

+0.3 

+0.3 

+0.8 

+1.8 

+1.8 

0.0 

-1.6 

-f.l 

-2.3 

-1.8 

-1.1 

-0.3 

+0.1 

ANGLE. 

The  angle  between  the  true  meridian  line  and  the  tip  of  spire  of 
Presbyterian  Church  is,  at  the  south  meridian  stone: 
63°  14^8  W.  of  ¥. 

The  latitude  of  the  Court  House  may  be  taken  to  be  39°  24'. 5 
and  the  longitude  Y9°  24'.5  W.  of  Greenwich  or  2°  24'  W.  of  Wash- 
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ington.  To  obtain  true  local  mean  time,  or  solar  time,  subtract 
from  Eastern  or  Standard  time,  17  minutes  and  38  seconds. 

Desceiption  of  Stations. 

western  boundary  of  makyxaud,  stations  of  1897,  along  the 
"  fairfax  "  meridian  line. 

72  and  72a.  Fairfax  Stone. — This  stone  was  the  initial  point  of  the 
Michler  survey  of  the  Western  Boundary  Line  and  is  situated  at  one  of 
the  head  springs  of  the  North  Branch  of  the  Potomac  river.  The  original 
Fairfax  Stone  planted  in  1745  has  disappeared  since  the  Michler  survey 
(1859)  and  instead  is  a  monument  about  three  to  four  feet  high,  which 
Lieut.  Michler  stated  he  placed  directly  behind  the  Fairfax  Stone  and 
used  as  a  pier  for  his  instrument.  The  magnetic  observations  were  made 
partly  a  few  feet  north  of  the  stone  but  mainly,  however,  at  a  point  463 
feet  north  (72a). 

73.  Camp  Fairfax. — Near  the  barn  on  Mr.  Patrick  Flynn's  farm  situated 
east  of  the  Michler  line  and  between  the  Fairfax  and  the  Backbone  monu- 
ments. 

74.  Backbone  Moixntain. — On  the  summit  of  the  Backbone  or  Big  Sav- 
age Mountain  near  the  Michler  monument,  a  monument  built  of  dressed 
stones  and  about  4  feet  high.  The  precise  point  was  about  11  feet  south 
of  the  monument,  which  is  about  15,000  feet  north  of  the  Fairfax  Stone 
and  approximately  3323  feet  above  sea-level. 

77.  Lower  Hill. — A  few  feet  north  of  stone  with  a  copper  bolt  in  it, 
projecting  about  a  foot  above  the  ground,  the  stone  having  been  planted 
by  L.  a.  Bauer  in  1897  to  mark  his  meridian  line.  A  few  feet  east  is  a  pile 
of  stones  jjlaced  by  Lieut.  Michler  in  1859. 

78.  Snaggy  Mountain. — The  magnetic  station  is  marked  by  a  hole 
drilled  in  a  rock  78.85  feet  nearly  north  of  Michler  monument. 

80.  Feik  Hill. — The  magnetic  station  was  30  feet  a  little  west  of  north 
from  the  Michler  monument. 

82.  Mason  and  Dixon. — The  magnetic  observations  were  made  at  a  point 
in  the  field  273  feet  north  of  the  Michler  monument,  which  marks  the 
intersection  of  the  Michler  meridian  line  with  the  Pennsylvania  or  Mason 
and  Dixon  line. 

WESTERN  BOUNDARY  OF  MARYLAND,  STATIONS  OF  1897,  ALONG  THE 

"  POTOMAC  "   MERIDIAN  LINE. 
76.  Foley  Mountain. — Near  Brookside,  W.  Ya.    The  station  is  on  the 
top  of  the  mountain  in  the  clearing  for  the  meridian  line  22.05  feet,  35° 
01'.2  west  of  north  from  L.  A.  Bauer's  meridian  station. 

79.  Taylor's  Hill.— The  magnetic  station  is  51.3  feet  north-northwest 
of  meridian  station. 

81.  Feik  Hill. — North  of  a  large  flat  rock  at  north  end  of  clearing  for 
the  meridian  line. 
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STATIONS  IN  THE  INTERIOR  OF  COUNTY. 

70.  COKUNNA,  1897  and  1900.— On  Mr.  W.  McCulloli  Brown's  estate  near 
Bayard.  Precise  point  was  over  the  North  monument  of  the  meridian  line 
established  by  L.  A.  Bauer  in  1897. 

24.  Oakland,  1896. — In  the  lot  back  of  new  public  school,  60  paces  north 
of  latter,  20  paces  from  east  board  fence,  16  paces  east  of  oak  tree  along 
west  fence  and  17  paces  southwest  of  large  oak  tree  near  north  fence. 

24a.  Oakland,  1897. — In  the  court-house  yard  over  the  South  monument 
of  the  meridian  line  established  by  L.  A.  Bauer  in  1897. 

95.  SWANTON,  1899. — In  the  southeast  corner  of  garden  in  front  of  Mr. 
W.  H.  Lohr's  frame  dwelling-  used  as  a  boarding-house.  Precise  point  is 
marked  by  a  nail  in  a  stake  driven  in  an  old  stump. 

91.  McHenry,  1899. — Over  red  sandstone  rock  in  lot  south  of  frame 
schoolhouse,  directly  north  of  Mr.  Prison  Welsh's  house.  The  point  is 
marked  by  a  14-inch  hole  drilled  in  the  rock  57.7  feet  from  southwest  corner 
of  schoolhouse  and  66.8  feet  from  southeast  corner. 

92.  Accident,  1899. — In  the  south  corner  of  school  lot  opposite  Bellevue 
Hotel.  Marked  by  a  stake  which  is  62.9  feet  from  east  corner  of  frame 
schoolhouse  and  93.7  feet  from  west  corner. 

94.  New  Germany,  1897. — On  Mr.  J.  C.  Otto's  farm;  in  the  meadow  about 
300  feet  east  of  house  and  about  25  yards  east  of  garden.  Precise  point  is 
marked  by  a  14-inch  hole  drilled  in  large  flat  sandstone  sticking  out  of  the 
ground.    There  is  another  stone  about  10  feet  west. 

93.  Gkantsville,  1899. — Near  the  west  corner  of  schoolhouse  lot,  opposite 
Farmers'  Hotel.  Marked  by  a  cherry  stake,  2x2  inches  square;  with  brass 
screw  in  the  top,  and  having  a  pine  stake  driven  alongside  as  a  wedge. 
This  stake  is  69.25  feet  from  east  corner  of  schoolhouse  and  32.8  feet  from 
second  locust  tree  east  of  gate  of  entrance  to  school. 

STATIONS   ALONG   BOUNDARY    LINE    BETWEEN    GARRETT   AND  ALLEGANY 
COUNTIES. 

1.  Mound  on  Mason  and  Dixon  line.  "  On  the  summit  of  Big  Backbone  or 
Savage  Mountain,  where  that  mountain  is  crossed  by  Mason's  and  Dixon's 
line."  Reached  by  mountain  road  from  Mount  Savage  railroad  station.  A 
more  roundabout  way,  but  a  better  road,  is  from  Frostburg  by  way  of 
Finzell  postoffice.  The  gate-house  of  the  Standard  Oil  Pipe  Line  is  about 
50  yards  to  the  north  of  the  mound.  The  mound,  consisting  of  stone  en- 
tirely, was  built  between  two  rocky  ledges.  No  hole  could  be  dug-,  as  the 
precise  point  was  in  the  crevice  of  a  large,  deeply  embedded  sandstone  rock. 
The  stibsurface  marks  are  two  iron  expansion  bolts  '  in  this  rock,  one  of 
the  bolts  being  9  inches  to  the  east  of  the  precise  point,  and  the  other  9 
inches  to  the  west.  The  precise  subsurface  point  is  therefore  midway  be- 
tween the  crosses  on  the  bolts.  The  crevice  was  enlarged  sufficiently  so 
that  the  surface  stone  (a  rough  sandstone  3  feet  high  and  about  70  inches 


'These  bolts  -wedge  tight  in  driving;  the  bead  is  one  inch  square,  and  they  are 
}4  inch  in  diameter  and  2^4  inches  long. 
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square)  could  be  wedged  into  the  lower  rock.  Around  this  stone  was 
thrown  up  a  substantial  mound  consisting-,  in  the  absence  of  earth,  of 
large  and  small  stones.  A  half-inch  hole  in  the  top  of  the  stone  marks  the 
precise  point.  In  order  that  this  stone  might  be  replaced  easily  in  case  it 
should  be  thrown  out  of  position  in  some  manner,  two  good  solid  sandstone 
rocks  jutting  out  of  the  ground  along  the  line  were  marked  by  iron  ex- 
pansion bolts  placed  in  true  line.  The  first  bolt  is  15.18  feet  back  of  hole 
in  stone;  the  second,  22.81  feet  in  front  of  it  (toward  mouth  of  Savage  river). 
Besides  this  a  bolt  was  placed  forward  in  line  in  sandstone  rock  154%  feet. 

2.  Mound  on  Mount  Savage  fire-clay  hill.  About  500  feet  from  second 
dump  on  fire-clay  incline  plane.  Most  easily  reached  from  Mount  Savage 
or  from  Finzell.  IMarking  stone  is  3^2  feet  high  and  8x10  inches  square, 
with  a  hole  in  top  marking  precise  center.  ^lound,  trench,  subsurface 
stone  as  prescribed.  Pitch  pine  tree  IS  inches  in  diameter  stands  about  9 
feet  north  of  mound. 

3.  Mound  on  Piney  Hill,  better  known  as  Cranberry  Hill.  About  300  feet 
east  of  mountain  road  known  as  Cranberry  road,  running  north  from 
National  Eoad  to  fire-claj^  mine.  The  subsurface  stone  is  about  5  inches 
thick  with  center  marked  on  it;  on  this  was  placed  a  stone  2%  feet  high 
and  5  X  10  inches  square  with  hole  in  top.  Mound  and  trench  around  the 
stone  as  usual. 

4.  Mound  on  Eoaring  Hill.  About  %  mile  north  of  National  Eoad,  where 
old  toll-gate  formerly  was,  not  far  from  house  occupied  at  present  by  John 
Workman.  A  subsurface  stone  (with  center),  mound  and  trench  as  usual. 
The  upper  stone  is  2  feet  long  and  5  x  12  inches  square,  the  longer  dimen- 
sion being  along  the  line.  A  drill  hole  started  in  top  of  stone  marks 
precise  point. 

5.  Mound  on  National  Eoad.  IV3  mile  from  Frostburg,  on  south  side  of 
pike  and  about  56  feet  west  of  iron  columns  marking  site  of  old  toll-gate. 
The  principal  stone  is  dressed,  of  white  marble,  3  feet  long  and  6x6  inches 
square,  veith  comers  rounded  ofE  to  prevent  chipping.  A  %-inch  hole  in 
top  marks  precise  point,  and  the  top  of  stone  is  lettered  as  follows: 

Md.  G.  S. 
1898 


On  the  east  side  of  stone  is  the  letter  A  and  on  the  west  side  G.  The  monu- 
ment rests  on  a  flat  rock  (the  subsurface  mark)  and  is  set  in  a  mixture  of 
broken  stone  and  hydraulic  cement.  The  usual  mound  and  trench  sur- 
round the  monument. 

0.  ]Slound  on  hill  south  of  National  Eoad.  About  %  of  a  mile  south  of  pike, 
between  two  runs,  on  level  piece  of  cleared  gpround  near  an  old  road  and 
near  Frostburg  pipe-line  for  water  supply,  and  not  manj'  feet  west  of 
artesian  well.  The  upper  rock  is  214  feet  long  and  about  6  inches  square  on 
top.  A  drill  hole  started  in  top  marks  center.  Subsurface  stone,  mound 
(9  feet  in  diameter)  and  trench  as  usual. 
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7.  Mound  near  old  Braddock  road,  on  hill  north  of  Winebrenner  Run,  1% 
mile  north  of  Midlothian.  The  mound  is  about  50  yards  north  of  the  Brad- 
dock  road.  The  upper  stone  is  about  3  feet  long,  8  inches  square,  rudely 
dressed  and  with  center  marked  in  top.  Subsurface  mark,  mound  and 
trench  as  prescribed. 

8.  Mound  on  hill  south  of  Winebrenner  Run,  %  of  a  mile  northwest  of 
Midlothian.  On  the  face  of  hill  sloping  toward  N.  E.  upon  lower  part  of 
spur,  about  half-way  to  top  of  hill  and  near  an  old  log  road,  one  quarter  of 
a  mile  south  of  Benjamin  Filer's  house,  which  is  in  sight.  The  iipjier  stone 
is  2.2  feet  long  and  8  inches  square  on  top  with  center  marked.  Subsurface 
stone,  mound  and  trench  as  usual. 

9.  Mound  on  hill  north  of  Staub  Run.  About  3^  of  a  mile  northwest  of 
Carlos,  on  farm  belonging  to  William  Filer.  In  the  woods,  about  100  yards 
south  of  rail  fence  at  brow  of  hill,  where  miner's  path  intersects  fence. 
This  path  leads  down  to  road  coming  out  at  Carlos.  The  upper  stone  is  a 
red  sandstone,  about  5  inches  thick  and  about  21/2  feet  long,  with  hole 
drilled  in  top.  Subsurface  stone,  mound,  trench.  Mound  had  to  consist 
chiefly  of  stone. 

10.  First  mound  on  hill  south  of  Staub  Run.  About  %  of  a  mile  west  of 
Carlos.  Take  road  as  far  as  William  Filer's  house,  then  follow  miner's  path 
to  mine  opening  about  ^2  mile,  then  bear  to  the  right  to  cutting.  The  hill 
belongs  to  the  Consolidation  Coal  Company. 

11.  Second  mound  on  hill  south  of  Staub  Run.  About  268  paces  south  of 
first  mound.  The  two  moiinds  were  placed  so  near  to  each  other  so  as  to 
give  intervisible  points  to  the  north  and  south.  From  north  mound,  mounds 
9,  7,  4  and  1  are  visible  (or  can  be  made  so),  and  from  south  mound  No.  12 
can  be  seen. 

12.  Mound  on  north  side  of  Koontz  Hill.  South  of  Wrights  Run  and 
reached  from  either  Lonaconing,  Midland  or  Ocean.  A  road  passes  within 
20  yards  of  the  mound  and  continues  northward  on  down  the  hill  to  Ocean, 
or  southward  past  Cutter's  barn  down  the  hill  to  Lonaconing.  Not  a  very 
good  looking  stone,  but  a  substantial  one,  forms  the  principal  stone.  The 
mound  consists  chiefly  of  stone. 

13.  Mound  on  south  side  of  Koontz  Hill.  About  2  miles  northwest  of 
Lonaconing.  On  the  south  side  of  lane  leading  to  the  west  of  gate  to  Cut- 
ter's barn  and  house,  and  70  yards  from  the  gate.  The  farm  belongs  to  the 
New  Central  Coal  Co.,  and  is  rented  by  Barney  Cutter,  whose  brother, 
Henry,  is  at  present  living  on  the  place.  The  precise  point  is  marked  by  a 
cross  cut  in  stone,  3^2  feet  long  and  about  7x7  inches  square.  In  center  of 
cross  was  drilled  a  Vs-inch  hole.  From  this  mound,  mound  No.  15  can  be 
seen  by  planting  a  pole  on  top  of  it. 

14.  Mound  on  Pea  Ridge  road.  On  the  north  side  of  the  road  leading  from 
Lonaconing  to  Pea  Ridge,  about  1^2  mile  from  Lonaconing.  Center  stone  is 
about  13  inches  square  and  about  3%  feet  long,  resting  about  2  feet  in  the. 
ground.  Precise  point  was  marked  with  a  pick  in  center  of  stone.  No  sub- 
surface mark.  Mound  about  114  foot  high  and  6  feet  in  diameter,  consist- 
ing of  earth  and  stone  thrown  up  against  center  stone. 

15.  Mound  on  hill  west  of  Lonaconing.    On  property  of  Maryland  Coal 
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Company;  near  fence  on  -west  side  of  meadow  south  of  house  occupied  by 
Mr.  Weir,  who  is  the  present  tenant  of  the  farm.  Precise  point  is  marked 
by  a  cross  and  14-inch  hole  in  center  of  top  of  central  stone  of  mound. 
Subsurface  stone,  mound  and  trench  as  usual.  From  this  mound  are  visible 
several  points  in  the  line  as  far  south  as  Franklin  Hill. 

16.  Mound  on  Detmold  Hill.  On  the  west  end  and  on  the  highest  point  of 
the  hill.  Eeached  by  Miller  road  running-  from  Detmold  to  Grantsville,  with- 
in about  %  of  a  mile  to  the  west  of  mound.  ^lound  is  built  on  an  undis- 
turbed, solid  stone  with  subsurface  mark  on  it,  and  around  a  smooth,  up- 
right stone,  3  feet  long  and  6x9  inches  on  top. 

17.  ;Mound  near  iMiller  Eoad.  South  of  Detmold  Hill,  between  Laurel  Eun 
and  Miller  road,  whiph  runs  from  Georges  Creek  road  to  Grantsville;  one 
rod  north  of  road  and  about  l^  of  a  mile  from  Eobert  Green's  farm.  The 
precise  point  is  marked  by  a  hole  in  the  central  stone,  which  is  3  feet  long 
and  8  X  10  inches  on  top.    Subsurface  mark,  mound,  trench. 

18.  Stone  on  Xorth  Pickell  Hill.  About  i/i  mile  to  the  north  of  next 
mound  (Xo.  19).  Xo  mound  was  built,  but  simply  a  stone  2  feet  long  and 
4  X  14  inches  on  top  was  set  in  the  groimd  and  stones  firmlj-  packed  around 
it.  The  stone  is  north  of  a  road  to  meadow  on  hill.  Coal  mines  are  on 
fire  on  this  hill. 

19.  Mound  on  South  Pickell  Hill.  Eeached  from  Barton  by  taking  county- 
road  to  Grantsville,  or  also  from  Moscow,  mound  being  about  2  miles  west 
of  latter  point.  Constructed  in  the  usual  manner.  Precise  point  is  a  cross 
cut  in  top  of  central  stone. 

20.  Mound  on  Bartlett  Eoad.  On  county  road  leading  from  Barton  to 
Grantsville,  about  li/j  rod  north  of  road,  on  land  owned  by  W'm.  Sommer- 
ville.    Constructed  in  the  prescribed  manner. 

21.  Mound  on  Swanton  Hill.  Eeached  from  Barton  by  a  very  steep  road 
to  top  of  hill.  Mound  is  about  40  paces  north  of  barbed-wire  fence  dividing 
the  American  Coal  Co.  propert3'  from  that  of  the  Swanton  Coal  Co.  The 
precise  location  can  be  pointed  out  by  Peter  Shaw,  who  lives  on  top  of  hill. 
The  central  stone  of  the  mound  has  a  cross  cut  in  the  top  and  the  letters 
A  and  G  rudeh'  cut  in  the  sides.  Franklin  Hill  mound  (Xo.  24)  can  be  seen 
from  this  point;  also  Xo.  15. 

22.  Mound  on  Phoenix  Hill.  Eeached  from  ^forrison  switch  by  taking 
Phoenix  Hill  road.  It  is  on  the  summit  in  a  meadow  owned  by  the  Davis 
Coal  and  Coke  Co.  and  leased  by  John  Lannon.    Built  in  the  usual  manner. 

23.  Monument  on  county  road  south  of  Phoenix  Hill.  Eeached  from 
Franklin  railroad  station.  On  the  north  side  of  the  road.  A  good,  sub- 
stantial stone  firmly  set  in  the  ground  and  smaller  stones  packed  around  it. 
The  mound  is  about  three  rods  east  of  U.  P.  Gannon's  house. 

24.  ]Mound  on  north  side  of  Franklin  road.  On  the  highest  point  of  the 
hill  reached  by  the  line.  About  50  feet  to  the  south  the  hill  breaks  ofE  very 
abruptlj-  and  only  a  short  distance  beyond  the  tramway  curves  around  the 
hill  to  the  -west.  The  central  stone  is  aboiit  214  feet  long  and  about  12 
inches  square.  A  cross  cut  in  the  top  marks  the  precise  point.  Subsurface 
stone,  mound  and  trench. 

25.  Mound  on  south  side  of  Franklin  Hill.    About  20  yards  north  of 
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county  road  where  it  crosses  bridge  over  the  Davis  coal  mine  plane.  The 
subsurface  mark  is  a  cross  cut  in  a  sandstone  about  IVs  foot  long,  8  inches 
wide  and  10  inches  thick,  lying  with  the  longer  dimension  at  right  angles 
to  the  line.  On  this  solid  stone  rests  a  dressed  marble  post  2%  feet  long 
and  6  inches  square.  Around  the  stone  is  a  mound  8  feet  in  diameter,  con- 
sisting of  earth  and  stone;  a  trench  encircles  the  mound.  The  stone  is 
lettered  on  top: 

Md.  G.  S. 

1898 

On  the  west  side  is  the  letter  G  and  on  the  east  side  A.  The  precise  center 
is  marked  by  a  half-inch  hole  drilled  in  the  top  of  the  stone. 

26.  Mound  at  mouth  of  the  Savage.  On  the  south  side  of  the  road  leading 
to  Bloomington  about  100  feet  above  the  Savage  river.  The  central  stone 
is  a  dressed  marble  post,  214  feet  long  and  6  inches  square,  marked  and 
lettered  as  in  the  case  of  No.  24. 

27.  Bolt  in  rock  at  mouth  of  Savage  river.  Set  with  plaster  of  Paris  in 
a  good,  firm  rock  close  to  the  river.  Bolt  is  %  inch  in  diameter;  head  about 
ll^  inch  round.  For  references  and  distances  to  other  marks  at  the  mouth 
of  the  Savage,  see  Report  on  the  Survey  of  the  Boundary-line  between 
Allegany  and  Garrett  Counties,  page  33. 


THE  FORESTS  OF  GARRETT  COUNTY 

BY 

H.  M.  CURRAN 
With  an  Introduction  by  George  B.  Sudworth 


Introduction. 

The  following  report  on  the  "  Forests  of  Garrett  County  "  is  made 
under  the  direction  of  the  Bureau  of  Forestry,  in  cooperation  with 
the  Maryland  Geological  Survey.  For  the  history  of  this  coopera- 
tion and  a  statement  of  the  special  purposes  of  these  forest  investiga- 
tions, the  reader  is  referred  to  the  reports  on  the  "  Forests  of  Allegany 
County,"  ^  and  the  "  Forests  of  Cecil  County."  ^ 

Mr.  H.  M.  Curran,  Agent  in  the  Bureau  of  Forestry,  Division 
of  Forest  Investigation,  has  prepared  the  present  report,  which  is 
based  on  a  careful  personal  study  of  the  forest  conditions  of  the 
county.  He  was  assisted  in  making  valuation  surveys  of  the  several 
types  of  forest  by  Messrs.  J.  E.  Keach,  A.  O.  Waha,  and  F.  E. 
Miller.  Credit  is  due,  also,  to  Mr.  John  Foley,  of  the  Division  of 
Forest  Management,  for  the  very  excellent  photographs  from  which 
the  half-tone  illustrations  for  this  report  were  made. 

A  very  important  feature  of  Mr.  Curran's  report  is  the  develop- 
ment of  the  fact  that  Garrett  county  still  possesses  considerable  tim- 
ber, and  that,  with  fire  protection  and  regulated  cutting,  the  forests 
of  the  county  can  be  expected  to  yield  a  steady  supply  of  timber, 
which  is  greatly  needed  for  the  development  of  local  mines  and  other 
industries.  As  a  means  of  securing  a  constant  supply  of  timber  and 
also  of  increasing  and  preserving  the  natural  beauty  of  the  region, 
the  recommendation  that  the  state  acqiaire  as  rapidly  as  possible,  as 

1  Md.  Geol.  Survey,  AUegauy  County,  1900,  p.  363. 

2  Md.  Geol.  Survey,  Cecil  County,  1902,  p.  295. 
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much  non-agricultural  land  as  is  available  for  the  establishment  of  a 
forest  reserve,  is  worthy  of  serious  consideration.  In  the  same  man- 
ner that  the  adoption  of  a  national  forest  policy  is  necessary  and  is 
becoming  mere  and  more  possible,  it  is  the  duty  and  to  the  interest 
of  every  forest-bearing  state  to  give  support  to  the  general  move- 
ment and  at  the  same  time  to  determine  a  policy  for  the  fullest 
development  and  the  best  management  of  its  forest  resources.  Gar- 
rett county  has  a  large  area  of  rough,  untillable  mountain  land  suit- 
able only  for  forest  growth.  It  is  believed  that  this  land  should  be 
concentrated  in  a  state  forest  reserve. 

While  the  general  advice  given  in  the  present  report  for  the  care 
of  woodlands  is  not  intended  to  take  the  place  of  a  detailed  forest 
working  plan,  nevertheless,  observance  of  this  advice  will  go  far  to 
improve  the  present  condition  of  Garrett  county  forests.  It  is  hoped, 
also,  that  the  present  report  will  pave  the  way  for  a  more  detailed 
study  of  Garrett  county  forest  lands  and  stimulate  the  owners  of  both 
large  and  small  woodlots  to  apply  the  principles  of  practical  forestry. 

Gekekal  Conditions. 

Garrett,  as  has  been  described  in  the  preceding  pages,  is  the  largest 
and  most  western  of  the  counties  of  Maryland.  Within  its  roughly 
triangular  shape,  it  has  an  area  of  680  square  miles,  or  435,200  acres. 
The  northern  boundary  of  the  county  is  formed  by  Pennsylvania,  the 
southern  by  the  Potomac  river,  and  the  western  by  West  Virginia. 
Allegany  county  lies  to  the  east  of  Garrett.  The  dividing  line  is 
straight  and  extends  in  a  southwesterly  direction  from  the  crest  of 
Savage  Mountain  at  the  Mason  and  Dixon  Line,  to  the  confluence  of 
the  Savage  and  Potomac  rivers.  The  only  irregular  boundary  of 
Garrett  county  is  the  southern,  where  the  county  line  follows  the 
windings  of  the  Potomac  river. 

The  most  marked  topographic  features  of  the  county  are  four  high, 
flat-topped  mountain  ridges,  which  extend  from  Pennsylvania  into  the 
county  in  a  southwesterly  direction.  The  two  central  ridges  which 
are  known  as  l^egro  and  Meadow  mountains,  converge  near  Thayer- 
ville,  whence  they  extend  southwestward  in  a  single  but  less  distinct 
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ridge  of  which  Eoman  Nose  is  the  highest  peak.  The  eastern  and 
longest  ridge  extends  entirely  across  the  county  and  hears  the  names 
of  Savage  and  Backbone  mcnntains.  Savage  river  breaks  through 
this  ridge  in  the  eastern  part  of  the  county,  the  northern  portion  of  the 
ridge  being  known  as  Big  Savage  Mountain  and  the  southern  as 
Great  Backbone  Mountain.  Winding  Ridge,  which  is  the  foiirth  and 
most  western,  extends  parallel  to  ISTegro  Mountain  from  the  Pennsyl- 
vania line  to  a  point  near  Sang  Run.  Here  its  distinct  ridge-like 
character  is  lost  in  an  irregular  group  of  peaks  and  table-land  on 
both  sides  of  the  Youghiogheny  river.  These  four  main  ridges  have  a 
general  elevation  above  sea-level  of  from  2500  to  3400  feet.  They 
often  rise  abruptly  to  elevations  above  the  river  beds  of  from  1000 
to  1800  feet.  The  river  channels  through  the  mountains  are  deep, 
narrow  ravines,  with  sides  so  steep  and  strewn  with  boulders  as  to  be 
diiEcult  of  ascent. 

The  agricultural  valleys  between  the  ridges  and  along  the  streams 
have  a  general  elevation  of  2500  feet  above  sea-level.  They  are 
seldom  more  than  500  feet  below  the  crests  of  the  highest  ridges  and 
are  usually  500  to  1000  feet  above  the  river  beds. 

Gan-ett  county  is  well  drained.  The  streams  start  on  the  high 
mountain  slopes  and  flow  rapidly  to  the  rivers  below.  The  principal 
streams  of  the  county  are,  the  Youghiogheny,  Potomac,  Savage,  and 
Castleman  rivers.  The  Youghiogheny  and  Castleman  rivers  unite 
in  Pennsylvania  and  join  the  Monongahela.  Their  waters,  through 
the  Ohio  and  Mississippi,  finally  reach  the  Gulf  of  Mexico.  The 
Savage  and  Potomac  rivers  unite  and  send  their  waters  to  Chesapeake 
Bay. 

The  rivers  are  from  thirty  to  one  hundred  feet  in  width,  and  their 
beds  are  usually  filled  with  a  mass  of  rounded  stones  and  boulders. 

The  depth  of  water  varies  with  the  width  of  the  stream  and  the 
season  of  the  year,  from  a  few  inches  to  three  or  four  feet.  The 
boulders  in  the  stream  beds  make  navigation  of  any  Idnd  iin|)os- 
sible.  It  is  therefore  necessary  to  remove  the  timber  along  the 
streams  by  means  of  railroads  folloAving  the  watercourses. 

The  area  of  Garrett  county  is  435,200  acres.    The  agricultural 
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valleys  include  forty-six  per  cent  of  this,  or  199,900  acres.  It  is  not 
probable  that  the  farming  areas  of  the  county  will  be  materially  in- 
creased in  the  future,  as  the  best  lands  are  now  occupied,  and  many 
areas  once  cultivated  are  being  abandoned  on  account  of  their  poor 
soil.  The  tilled  lands  often  extend  up  from  the  valleys  over  the  foot- 
hills and  high  on  the  ridges  themselves.  The  soils  of  the  valleys  are 
deep  and  vary  from  a  clay  to  sandy  loam.  The  soil  of  the  higher 
slopes  is  shallow  and  rocky,  but  fertile,  producing  good  graia  crops. 

Forest  Lanbs. 

Fifty-four  per  cent,  or  235,200  acres,  of  Gan-ett  county  is  wooded. 
Of  this  wooded  area,  210,200  acres  are  cut-over  or  culled  forest  lands, 
and  26,100  acres  are  in  virgin  forests. 

CUT  A^-D  CULLED  FORESTS. 

These,  areas  are  found  in  all  parts  of  the  county  and  include  the 
principal  types  of  timber  discussed  later.  The  best  or  all  of  the 
timber  on  these  lands  has  been  taken.  The  present  growth  varies 
from  low  brush  of  Mountain  Laurel  and  Barren  Oak  to  mature  forests 
from  which  only  the  best  material  has  been  removed.  The  largest 
portion  of  the  culled  and  cut-over  lands  bears  a  sprout  growth  of  oaks 
and  chestnut,  5  to  30  feet  high.  Scattered  singly  or  in  groups 
through  these  sprout  forests  are  old  defective  or  inferior  trees  left  by 
the  lumbermen.  The  soil  of  these  forest  lands  varies,  but  is  mainly 
poor,  shallow,  and  rocky,  unsuited  to  agriculture  other  than  pasture. 
The  map  (Plate  XXI)  shows  the  area  and  distribution  of  these  lands 
with  reference  to  the  agricultural  lands  and  virgin  forests. 

VLRGIX  FORESTS. 

The  present  area  of  the  virgin  forests  of  the  county  is  25,100  acres. 
The  timber  is,  however,  rapidly  disappearing.  The  local  mills  cut 
annually  from  1000  to  3000  acres.  The  acreage  of  these  forests 
may  be  divided  among  three  types,  as  follows: 


Type.  Acres. 

Eidge  Timber    20,220 

Slope  Timber    4,193 

Swamp  Timber    733 

Total    25,146 
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At  present  the  greater  part  of  the  lumbering  is  in  the  Slope  and 
Swamp  forests,  but  unless  the  ridge  timber  is  also  cut,  most  of  the 
mills  will  be  idle  in  a  few  years. 

The  character  of  the  virgin  forests  may  be  best  understood  by  a 
study  of  them  by  types.  The  distribution  of  the  types  is  shown  on 
the  map  (Plate  XXI). 

Ridge  Timher. 

This  forest  type  occupies  the  benches  and  broken,  rocky  crests 
(see  Plate  IX,  Fig.  6  and  Plate  XXV,  Fig.  1)  of  Backbone, 
Meadow,  and  Xegro  mountains.  It  is  essentially  a  chestnut  for- 
est. The  soils  upon  Avhich  it  occui-s  are  shallow  and  sandy,  or 
very  rocky.  The  acreage  of  this  forest  (20,220)  is  four  times  the 
combined  acreage  of  the  other  two  types.  Commercially  it  is  the 
least  important  of  the  three.  This  is  due  to  the  inferior  character  of 
the  Eidge  Timber.  The  trees  have  short  trunks,  and  are  often  stunted 
in  exposed  situations.  The  Chestnut,  which  is  the  principal  commer- 
cial tree  of  the  type,  is  usually  defective.  The  trunks  are  first  in- 
jured by  repeated  fires,  and  finally  rendered  unfit  for  lumber  by  the 
entrance  of  fungi  and  insects.  The  defectiveness  of  the  Ridge 
Timber  is  the  principal  reason  for  such  large  areas  remaining  unlum- 
bered.  It  is  probable  that,  with  the  exhaustion  of  the  timber  of  the 
Slope  and  Swamp  forests,  and  the  development  of  the  mining  inter- 
ests of  the  county,  the  Ridge  Timber  will  be  lumbered  and  thus  added 
to  the  cut  and  culled  area  of  the  county.  The  character  of  this  type, 
in  which  Chestnut  predominates,  is  shown  in  Table  No.  1,  on  follow- 
ing page. 

Slope  Timher. 

The  Slope  Timber  is  commercially  the  most  important  of  the  three 
types.  It  contains  the  largest  number  of  species,  and,  with  one 
exception  (Table  No.  6),  the  heaviest  gTOwth  of  timber.  The  compo- 
sition of  the  slope  forest  varies  between  two  extremes.  On  the  steep 
slopes  above  the  Youghiogheny  river  it  is  often  pvire  Hemlock,  and 
in  the  richer  coves  almost  pure  White  Oak.  Between  these  extremes 
we  have  slopes  upon  which  Hemlock  and  hardwoods  mingle,  Avhile 
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on  Other  slopes  Chestnut  predominates,  there  being  but  little  Hem- 
lock or  White  Oak  present. 

TABLE  NO.  1. 
Average  of  33  acres. 


Trees  12  inches  and  over  in  diameter  breas1>high. 


Average 

Percentage 

Average 

Average 

Species. 

number  of 

of  each 

diameter 

stand 

trees  per  sicre. 

species. 

breast-high 

per  acre. 

lUoyle  Rule.: 

Inches. 

JJoHrd  Feet. 

 29.45 

47.34 

18.6 

10,034.59 

Red  Oak   

12.47 

20.04 

17.9 

2,170.28 

White  Oak   

6.6S 

10.73 

18.1 

1,582.23 

Chestnut  Oak   

4.00 

6.43 

16.7 

843.19 

Eed  ]^raple   

3.30 

5.34 

16.6 

914.40 

Sweet  Birch   

2.42 

3.88 

15.8 

331.31 

Hemlock   

 18 

.29 

24.4 

149.25 

Basswood   

 15 

.24 

15.5 

18.09 

Beech   

.     ,  .06 

.09 

15.1 

9.57 

White  Pine   

Sugar  Maple   

Yellow  Birch   

5,62 

14.1 

354.03 

Average  of  all  species 

....62.21 

100.00 

17.5 

16,406.94 

Note. — "Other  species''  include  the  occasional  and  inferior  trees  occurring  with 
the  merchantable  species. 

The  Slope  Timber  may  be  divided  into  the  following  sub-types, 
which  are  determined  by  the  abundance  of  the  principal  species: 


Sub  type.  Acres. 

Chestnut    2,290 

Hemlock  and  hardwoods    1,280 

White  Oak    480 

Hemlock    143 

Total    4,193 


Chestnut. — This  sub-type  is  found  in  two  bodies,  one  on  the 
Youghiogheny  river,  near  Sang  Rim,  the  other  on  Monroe  Run,  a 
tributary  of  Savage  river.  These  bodies  occupy  steep  slopes  above 
the  streams  and  represent  the  best  hardwood  growth  of  the  county. 
The  following  table  shows  the  composition  of  these  forests : 
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TABLE  NO.  2. 
Sxjb-type:  Chestnut. 


Average  of  15  acres. 
Trees  12  inches  and  over  in  diameter  breast-high. 


Average 

Percentage 

Average 

Average 

Species. 

number  of 

of  each 

diameter 

stand 

trees  per  acre 

.  species,  breast-high 

per  acre. 

(Doyle  Kiile.; 

Inches. 

Bodrd  T'ect, 

36.06 

19.7 

8,906.09 

,  ,  ,  12.68 

20.51 

18.2 

4,355.25 

Eed  Oak   

,  ,    ,  ,  5.66 

9.16 

22.9 

2,571.90 

.    .  .  ,  5.41 

8.75 

16.6 

851.06 

  2.47 

3.99 

15.6 

344.63 

  2.07 

3.34 

16.5 

331.36 

  1.75 

2.83 

16.4 

366.69 

White  Oak   

  1.55 

2.51 

23.5 

988.37 

.23 

19.4 

29.12 

White  Pine   

12.62 

15.2 

946.93 

Average  of  all  species 

 61.82 

100.00 

18.6 

19,691.39 

"White  Oak. — There  are  only  three  small  bodies  of  this  sub-type 
in  the  county,  and  the  preservation  of  this  timber  is  accounted  for  by 
the  fact  that  the  owners  do  not  vpish  to  sell.  "White  Oak  was  one  of 
the  first  timbers  cut  in  the  county  and  is  still  eagerly  sought.  The 
best  of  this  oak  is  found  in  coves,  or  on  moist,  gentle  slopes  along 
streams.  The  soil  which  it  occupies  is  usually  deep,  and  makes  good 
farming  land.  "With  the  removal  of  this  timber  and  the  clearing  of 
the  land,  it  is  hardly  probable  that  there  will  ever  be  a  second  growth 
of  pure  "White  Oak  in  the  county.  The  character  of  the  "White  Oak 
stands  is  shown  in  Table  ISTo.  3,  on  following  page. 

Hemlock  and  Hardwoods. — The  forests  of  this  sub-type  were  once 
quite  extensive,  occupying  the  gradual  slopes  along  the  rivers  and 
other  streams.  Recent  lumbering  operations  have  rapidly  reduced 
these  areas.  There  are  three  small  tracts  in  the  county,  two  on 
Castleman  river  and  one  on  Bear  Creek.  The  Castleman  tracts  are 
being  lumbered,  while  the  Bear  Creek  tract  remains  uncut.  The 
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largest  operations  in  the  county  have  had  for  their  principal  object 
the  removal  of  Hemlock.  Extensive  stands  on  the  Youghiogheny 
river,  Bear  Creek,  and  Cherry  Creek  have  been  recently  cut.  Except 
in  the  recent  cuttings  on  Castleman  river,  fire  has  followed  lumber- 
ing, killing  the  reproduction  and  small  trees  left  by  loggers.  In  many 
places  the  fire  has  been  so  severe  as  to  completely  destroy  all  vege- 
tation on  the  area;  the  abundant  humus,  and  even  the  top  layers 
of  the  soil  have  also  been  burned.  No  reproduction  of  Hemlock  can 
be  expected  on  these  areas.  The  probability  of  a  future  stand  of 
this  species  in  the  county  is  practically  destroyed,  unless  artificial 
planting  is  done.    (See  Plate  XXIII,  Fig.  1.) 

TABLE  NO.  3. 
Sttb-type:  White  Oak. 
.  Average  of  25  acres. 


Trees  12  inches  and  over  in  diameter  breast-high. 


Average 

Percentage  Average 

Average 

Species. 

number  of 

of  each 

diameter 

stand 

trees  per  acre. 

species. 

breast-high. 

per  acre. 

(Doyle  Rule.: 

Inches. 

Board  Feet. 

White  Oak    ,  . 

 46.80 

81.12 

17.7 

10,110.08 

  6.20 

10.75 

18.7 

2,134.72 

Eed  Oak 

  2.32 

4.03 

17.4 

448.00 

  1.32 

2.29 

15.4 

271.44 

Chestnut  Oak 

 64 

1.11 

18.6 

169.08 

White  Pine  .  . 

 12 

.21 

15.3 

29.84 

Sweet  Birch 

 08 

.14 

16.1 

11.88 

Sugar  Maple  . 

Yellow  Birch 

Other  species 

 20 

.35 

14.7 

22.16 

Average  of  all 

species   57.68 

100.00 

17.6 

13,197.20 

The  principal  hardwood  of  this  sub-type  is  Sugar  Maple.  The 
sugar  gTOves  of  the  county  are  small  areas  of  the  type  from  which 
the  Hemlock  and  all  hardwoods,  except  the  Maple,  have  been  re- 
moved. These  sugar  orchards  are  neither  numerous  nor  extensive 
except  in  the  Castleman  valley.    The  farmers  show  but  little  interest 
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in  the  maple  sugar  industry  or  in  the  orchards;  the  old  trees  are  often 
defective  and  there  are  many  dead  trees  throughout  the  groves. 
Nothing  is  being  done  to  improve  old  groves  or  to  produce  new  ones, 
and  as  the  lumbering  operations  are  taking  the  principal  areas  con- 
taining Sugar  Maple,  the  future  production  of  sugar  and  syrup  will 
probably  be  small. 

The  character  of  the  stand,  of  this  sub-type  is  shown  in  the  follow- 
ing table: 

TABLE  NO.  4. 
Sttb-type:  Hemlock  aa'd  Hardwoods. 


Averag-e  of  29  acres. 
Trees  12  inches  and  over  in  diameter  breast-high. 


Species. 

Average 
number  of 
trees  per  acre. 

Percentage  Average 
of  each  diameter 
species,  breast-high. 

Inches. 

Average 

stand 
per  acre. 
(Uoylo  Rule.: 
Board  Feet. 

32.14 

18.8 

9,194.55 

20.57 

28.29 

18.5 

7,209.05 

Beech   

7.72 

10.62 

14.9 

1,177.04 

7.62 

17.1 

7O7.B0 

5.97 

17.7 

801.45 

White  Oalt   

2.58 

3.55 

24.6 

1,583.28 

,   .  ,  2.21 

3.04 

19.1 

823.87 

Bed  Oak   

,  ,  ,  .  1.89 

2.59 

21.1 

665.96 

  1.62 

2.23 

17.6 

330.80 

 15 

.21 

22.9 

76.84 

White  Pine  

  2.72 

3.74 

17.1 

603.70 

Average  of  all  species 

 72.71 

100.00 

18.3 

23,374.14 

Hemlock. — The  last  stand  of  practically  pure  Hemlock  is  found 
on  the  Youghiogheny  river  near  Muddy  Creek.  This,  with  the  excep- 
tion of  the  White  Pine  of  the  Swamp  Timber,  is  the  heaviest  stand 
in  the  county.  The  trees  are  large  and  grow  on  steep,  rooky  slopes 
above  the  river.  A  dense  thicket  of  laurel  covers  the  ground  under 
the  trees  and  adds  to  the  difficulty  of  lumbering.  However,  the  cost 
of  logging  on  this  tract  has  not  prevented  the  lumbermen  from 
attempting  the  removal  of  the  timber.    A  railroad  is  being  built 
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along  the  foot  of  this  slope  and  with  its  completion  logging  will 
commence.    (See  Plate  IX,  Fig.  2.) 

The  character  of  the  stand  is  shown  in  the  following  table: 

TABLE  ^■o.  0. 
Stjb-type:  Hemxock. 
Average  of  25  acres. 


Trees  12  inches  and  over  in  diameter  breast-hig-h. 


Species. 

Averagre 

Percentage  Average 

Average 

number  of 

of  each 

diameter 

stand. 

trees  per  acre 

species. 

breast-high. 
Inches. 

per  acre. 
iDoyle  Rule.: 
Board  Feet. 

86.04 

20.0 

27,483.41 

Yellow  Birch   

  4.20 

6.60 

16.2 

681.92 

2.45 

19.8 

673.16 

  1.00 

1.58 

14.9 

154.56 

1.18 

17.2 

149.28 

Red  2Maple   

.40 

.64 

14.8 

74.12 

.33 

22.4 

84.92 

White  Pine   

,  ,  .16 

.25 

21.0 

77.88 

.19 

13.1 

9.52 

Chestnut   

.08 

.12 

13.0 

8.00 

Bed  Oak   

.04 

.06 

17.0 

7.00 

 36 

.56 

16.3 

62.52 

Average  of  all  species 

 63.60 

100.00 

19.6 

29,466.29 

Swamp  Timber. 

This  is  the  last  of  the  three  principal  types  of  virgin  forest.  The 
other  two,  Eidge  Timber  and  Slope  Timber,  have  each  a  much  larger 
acreage  than  this.  The  Swamp  Timber  has  fewer  species  than  any 
of  the  types  of  forest,  and  yet  contains  the  most  valuable  timber  of 
all.  The  principal  species  are  Spruce  and  White  Pine,  with  a  varying 
amount  of  Hemlock.  The  areas  occupied  by  this  type  surround  and 
extend  into  the  svs^amps  and  sedge-covered  tracts  along  the  streams, 
known  as  Glades  and  mountain  meadows.  The  wetter  portions  of 
these  areas  are  covered  with  herbaceous  plants  and  alder  brush,  and 
the  drier  portions  are  heavily  wooded.  The  timber  growth  is  mainly 
Spruce,  with  occasional  gi-oups  of  excellent  "White  Pine.  The  last 
of  this  Swamp  Timber  is  found  in  the  depressions  between  K"egro 
and  Meadow  mountains  at  the  head  of  Cherry  Creek.    It  is  being 
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rapidly  lumbered,  and  will  be  removed  within  two  years.  (See  Plate 
XVIII,  Figs.  1,  2.) 

Two  sub-types  of  the  Swamp  Timber  are  distinguishable;  tlie  first 
has  White  Pine  as  the  predominant  species,  and  the  second,  Spruce. 

White  Pine. — White  Pine  was  once  quite  a  common  tree  along 
the  streams  and  rivers  of  Garrett  county,  and  was  one  of  the  first 
timbers  removed.  It  reached  the  best  development  and  grew  in 
almost  pure  stands  on  the  moist  level  lands  surrounding  the  swamps 
and  mountain  meadows.  The  areas  occupied  by  this  growth  were 
never  more  than  a  few  acres  m  extent,  and  the  number  of  such  areas 
was  small.  As  a  scattered  tree  along  the  streams  and  mountain 
slopes  it  was  fairly  common  and  reached  large  sizes.  The  reproduc- 
tion of  this  pine  is  fairly  abundant,  considering  the  numbers  of  old 
trees  and  the  treatment  it  has  received.  Young  seedlings  are  found 
throughout  the  county  and  are  making  a  good  growth.  (See  Plate 
XVIII,  Pig.  12.)  The  last  group  of  pure  White  Pine  in  the  county 
was  cut  recently. 

The  following  table  is  the  result  of  the  measurement  of  three  acres 
of  this  sub-type: 

TABLE  NO.  6. 
Sub-type  White  Pine. 
Averag-e  of  3  acres. 
Trees  12  inches  and  over  in  diameter  breast-high. 


A\orage 

Percentage 

e  Aveiag-e 

Average 

Species. 

number  of 

ol'  each 

diiUiieler 

stand 

trees  per  acre. 

species. 

breast-high 

.    per  acre. 

(Doyle  Rule.) 

Inches. 

Hoard  Eeet. 

White   Pine   , 

55.76 

25.9 

33,473.6 

 11.66 

16.13 

20.6 

7,285.3 

10.60 

14.6 

1,898.9 

  7.65 

10.57 

16.0 

1,369.3 

Yellow  Birch   ,  ,  ,  , 

  4.00 

5.53 

15.4 

533.0 

.47 

17.0 

79.3 

White  Oak   

 33 

.47 

18.0 

71.6 

.47 

12.0 

16,6 

Basswood   

Sweet  Birch   

Beech   

Sugar  Maple   

Chestnut  Oak   

Other  species   

Average  of  all  species   .72.26         100.00         22.1  44,727.6 
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Spruce.- — The  winter  of  1902  will  probably  see  the  last  large  stand 
of  Spruce  in  the  county  removed.  It  is  at  the  head  of  Cherry  Creek, 
between  l^egro  and  Meadow  mountains.  The  best  of  the  Spruce 
occurs  on  the  level  or  gradually  sloping  land  surrounding  the 
swamps.  As  the  land  rises,  and  becomes  drier,  oak  and  other  hard- 
woods prevail.  The  stand  of  Spruce  is  good;  the  trees  have  grown 
rapidly,  are  tall,  and  the  trunks  are  clean.  In  all  respects  it  seems 
well  adapted  to  this  locality,  and  but  for  the  fact  that  the  lands  upon 
which  it  grows  are  valuable  for  agriculture,  it  would  seem  wise  to 
encourage  the  growth  of  Spruce.  The  reproduction  here  is  fair,  and 
except  for  the  fires  which  follow  logging,  would  insure  a  good  second 
growth. 

Spruce,  like  White  Pine,  sometimes  occurs  as  one  of  the  lesser 
components  of  the  moist  slope  forests.  On  Backbone  Mountain,  near 
the  West  Virginia  line,  it  occurs  with  Hemlock  in  considerable  .abun- 
dance, but  is  being  rapidly  removed. 

The  following  table  is  from  measurements  taken  in  the  stand  of 
Spruce  at  the  head  of  Cherry  Creek: 

TABLE  NO.  7. 
Sub-type:  Spktjce. 
Average  of  20  acres. 
Trees  12  inches  and  over  in  diameter  breast-high. 


Average 

Percentage  Average 

Average 
stand 

Species. 

number  of 

of  each 

diameter 

trees  per  acre. 

species. 

breast-high. 
Inches. 

per  acre. 
(Doyle  Rule. 
Board  Feet. 

 41.10 

63.81 

17.0 

13,341.75 

Hemlock   

 15.40 

23.91 

21.7 

10,097.15 

Yellow  Birch 

  4.50 

6.99 

16.4 

708.40 

  1.50 

2.33 

17.6 

474.55 

Beech   

  1.05 

1.63 

15.8 

191.60 

Sugar  Maple 

 50 

.77 

20.2 

236.40 

White  Pine  .  . 

 20 

.31 

19.1 

69.25 

Sweet  Birch  . 

Eed  Oak   

Chestnut  Oak 

White  Oak  , 

Other  species 

 15 

.25 

19.9 

43.70 

Average  of  all 

species  ....64.40 

100.00 

18.1 

25,162.80 
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The  Stand. 

The  figures  for  the  present  stand  of  timber  in  Garrett  county  were 
obtained  by  multiplying  the  acreage  of  each  forest  type  by  the  aver- 
age acre  yield  obtained  from  measurements  of  typical  areas  within 
the  type.  In  the  table  no  allo-wanee  is  made  for  defective  timber. 
The  Eidge  Timber  has  been  excluded  from  the  merchantable  class 
on  account  of  its  general  defectiveness. 

The  following  tables  show  the  present  stand  of  virgin  timber  by 
types  and  the  merchantable  stand  by  types  and  species: 

TABLE  NO.  S. 


Total  Stand. 


Type.  Sub-type. 

Area. 

Average  stand 

Total 

per  acre. 

stand. 

Acres. 

Board  Feet. 

Board  Feet. 

Ridge  Timber. 

16,406 

331,729.000 

Slope  Timber. 

19,691 

45,092,000 

13,197 

6,334,000 

Hemlock  and  hardwoods  . . . 

  1,280 

23,375 

29",920,000 

....  143 

29,467 

4,213,000 

Swamp  Timber. 

730 

25,163 

18,368,000 

White  Pine   

  3 

44,728 

134,000 

Total   

 25,146 

17,330 

435,790,000 

TABLE  NO.  9. 


Merchantable  Stand. 


Type.  Sub-type. 

Area. 

Averagre  stand 

Total 

per  acre. 

stand. 

Acres. 

Board  Feet. 

Board  Feet. 

Slope  Timber. 

18,744 

42,923,000 

White  Oak   

  480 

13,175 

6,324,000 

Hemlock  and  Hardwoods  .  .  , 

.  .  .    ,  1,280 

22,771 

29,146,000 

29,404 

4,204,000 

Swamp  Timbbr. 

25,119 

18,336,000 

White  Pine   

  3 

44,728 

134,000 

20,517 

101,067,000 
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TABLE  NO.  10. 
Merchantable  Stand. 
Species.  Total  Stand. 

Board  Feet. 

Hemlock   23,092,000 

Chestnut   22,475,000 

Sug-ar  Maple   19,469,000 

Spruce    9,745,000 

White  Oak    9,154,000 

Ked  Oak    6,958,000 

Basswood    .3,132,000 

Beech    2,509,000 

Yellow  Birch    2,432,000 

Sweet  Birch    1,188,000 

Bed  Maple   491,000 

Chestnut  Oak    246,000 

White  Pine    176,000 

Total   101,067,000 


FOREST  TREES. 

Composition  of  Forests. 
The  forests  of  Gan-ett  county,  like  those  of  Allegany  county  adjoin- 
ing on  the  east,  are  rich  in  species.    The  following  list  inchides  most 
of  the  trees  found  in  Allegany  county^  and  has,  in  addition,  a  few 
trees  not  found  there: 

Conifers. 

White  Pine   Pinus  strobus. 

Pitch  Pine   Pinm  rigida. 

Tamarack   Larix  laricina. 

Black  Spruce  Picea  mariana. 

Bed  Spruce  Picea  rubens. 

Hemlock   Tsuga  canadensis. 

Hardwoods. 

Butternut   J uglans  cinerea. 

Black  Walnut   Jnglans  nigfa. 

Bitternut  Hickory   Hxcoria  miniina. 

Shagbark  Hickory  JlicorUi  ov-ata. 

Mockernut  Hickory  Hicoria  alba. 

Pignut  Hickory   Micoria  glabra. 


•  See  "  The  Forests  of  Allegany  County,"  by  Geo.  B.  Sudworth.  Allegany 
Comity  Report.     Maryland  Geological  Survey,  1900. 
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White  Willow   Salix  alba. 

Aspen  Populus  tremuloides. 

Larg-e-tooth  Aspen   Populus  grandidmtata. 

Yellow  Birch   Betula  lutea. 

Sweet  Birch   Betula  lenta. 

Hornbeam   Ostrya  virffiniana. 

Blue  Beech   Oarpmus  caroliniana. 

Beech   Fngus  atropumcea. 

Chestnut  Castanea  dentata. 

White  Oak   Quercus  alba. 

Chestnut  Oak   Quercus  prvnus. 

Eed  Oak   Que^'cus  rubra. 

Scarlet  Oak  Quercus  cocclnea. 

Yellow  Oak   Quercus  velutina. 

Barren  Oak   Quercus  pumila. 

Slippery  Elm   Vlmu^  pubescens. 

White  Elm   Vl/rnus  americana. 

Eed  Mulberry   Moms  rubra. 

Cucumber-tree  Magnolia  acuminata. 

Tulip-tree   Liriodendron  tulipifera. 

Papaw   Asinwim  triloba. 

Sassafras   Sassafras  sassafras. 

Witch  Hazel   Hamamelis  virginiana. 

Sycamore   Platanus  occidentalis. 

Sweet  Crab   Pprus  coronaria. 

Mountain  Ash   Pi/rus  americana. 

Serviceberry   Amelanchier  canadensis. 

Scarlet  Haw   Crataegus  coccinca. 

Black  Cherry   Pritmts  serotina. 

Eedbud   Ccrcis  canadensis. 

Locust  Jf-obinia  pseudacacia. 

Staghorn  Sumach   Rhus  Mrta. 

Dwarf  Sumach   Rhus  copallina. 

Mountain  Maple   Acer  spicatum. 

Striped  Maple   Acer  pennsylvanicum. 

Sugar  Maple  Acer  saccharum. 

Eed  Maple   Acer  rubrum. 

Basswood   Tilia  americana. 

Angelica-tree   Aralia  spinosa. 

Flowering  Dogwood   Cornus  florida. 

Blue  Dogwood   Cornus  alternifoUa. 

Black  Gum   Ifyssa  sylvatica. 

Great  Ehododendron   Rhododendron  maximum. 

Persimmon   Diospyros  virginiana. 

Black  Ash   Fraxinus  nigra. 

White  Ash   Fraxinus  americana. 

Eed  Ash   Fraxinus  pennsylvanica. 

Sheepberry   Viburnum  lentago. 
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Distribution  of  Forest  Trees. 

The  trees  of  the  county  may  be  divided  into  two  groups,  the  mer- 
chantable and  the  unmerchantable.  The  first  group  includes  all 
trees  reaching  a  suitable  size  for  timber  and  furnishing  material  for 
manufacture.  The  second  group  includes  the  remaining  smaller  trees 
of  the  county,  their  principal  use  being  as  props,  charcoal,  or 
cordwood. 

Mebchantable  Species. — This  gTOup  includes  the  six  conifers 
found  in  the  county  and  38  of  the  hardwoods.  The  trees  that  occur 
in  measurable  quantities  (as  shown  in  the  preceding  tables)  and  fur- 
nish the  bulk  of  the  merchantable  timber  are:  "White  Pine,  Black 
Spruce,  Eed  Spruce,  Hemlock,  Yellow  Birch,  Sweet  Birch,  Beech, 
Chestnut,  White  Oak,  Chestnut  Oak,  Eed  Oak,  Sugar  Maple,  Eed 
Maple,  and  Basswood. 

The  common  trees  of  the  upper  slopes  and  ridges  are:  Chestnut, 
Eed  Oak,  White  Oak  (Plate  XXH,  Fig.  2),  Chestnut  Oak,  and 
Sweet  Birch  (Plate  IX,  Fig.  1),  on  the  lower  slopes  and  along  the 
streams.  Hemlock  (Plate  XXII,  Fig.  2),  Basswood,  Beech,  Sugar 
Maple,  and  TeUow  Birch  predominate,  while  in  the  swamps  and 
mountain  meadow  lands  Eed  and  Black  Spruce,  White  Pine  and  Eed 
Maple  are  common. 

Of  the  better  class  of  timber  trees  occurring  in  the  county,  but 
not  in  measurable  quantities,  Black  Walnut,  the  hickories,  the  elms, 
Cucumber-tree,  Tulip-tree,  and  White  Ash  are  found  on  the  richer 
slopes  and  along  the  streams;  Eed  and  Black  Ash  and  Black  Cherry 
in  the  mountain  meadow  lands;  and  on  the  ridges  and  drier  upper 
slopes  Yellow  Oak,  Scarlet  Oak  and  Black  Locust.  The  latter  occurs 
as  a  seedling  growth  following  fire  on  cut-over  lands. 

A  third  class  of  merchantable  trees  of  lesser  importance  (partly 
due  to  their  poor  development  here)  includes  Pitch  Pine,  Tamarack, 
Butternut,  White  Willow,  Aspen,  Large-tooth  Aspen,  Sycamore, 
Flowering  Dogwood,  Black  Gum,  and  Persimmon.  With  these  may 
also  be  included  Eed  Mulberry,  Sassafras,  Hornbeam,  and  Blue 
Beech,  which  are  of  slight  importance  and  are  used  only  by  farmers 
and  woodsmen  for  special  purposes. 
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The  Pitch  Pine  is  a  low,  knotty  tree  of  the  cut  and  burned  ridges, 
valueless  as  a  commercial  timber.  The  Tamarack  is  found  only  in 
the  swamps  in  small  quantities  and  poorly  developed.  The  Sycamore 
occurs  only  on  the  larger  streams  and  seldom  reaches  a  large  size. 
The  other  trees  are  more  widely  distributed  and  have  a  fair  develop- 
ment. 

Unmerchantable  Species. — The  trees  of  this  group  include  seven- 
teen species,  and  all  are  hardwoods.  They  are  small  trees,  or  in  many 
localities  merely  shi-ubs.  The  common  trees  of  the  group  found  on 
the  ridges  and  diy  slopes  are  Barren  Oak,  Mountain  Ash,  the  Su- 
machs, Angelica-tree,  and  Mountain  Laurel;  along  the  streams 
Papaw,  Witch  Hazel,  Sweet  Crab,  Serviceberry,  Scarlet  Haw,  Eed- 
bud,  and  Blue  Dogwood  occur;  the  Striped  and  Mountain  maples  are 
found  on  the  steep  river  slopes  and  the  Rhododendron  and  Sheep- 
berry  in  the  swamps. 

The  dense  undergrowth  and  thickets  in  many  parts  of  the  county 
are  formed  by  trees  of  this  group.  The  Mountain  Laurel  and  Rhodo- 
dendron often  make  almost  impenetrable  thickets  in  the  swamps  and 
along  streams.  On  the  ridges  and  dry  slopes  the  Barren  Oak  and 
Mountain  Laurel  have  frequently  taken  complete  possession  of  the 
ground  after  fire  and  form  low,  dense  thickets.  The  Sweet  Crab 
and  Scarlet  Haw  also  form  thickets  from  10  to  20  feet  high  in  the 
moist  level  glade  land  along  streams. 

LUMBERING. 

Garrett  county  has  lumbering  interests  second  to  none  in  the  state. 
Their  rapid  growth  in  the  past  few  years  is  due  to  the  activity  of  the 
mills  cutting  Hemlock.  Three  large  mills  are  at  work  in  the  county, 
one  is  building  (Plate  XXVI,  Fig.  2),  and  there  is  prospect  of  another. 
One  of  the  mills  has  finished  cutting  its  Garrett  county  holdings  and 
brings  logs  from  West  Virginia.  Two  West  Virginia  companies 
secure  part  of  their  material  from  the  slopes  of  Backbone  Mountain. 
These  large  mills  cut  the  hard  and  soft  wood  with  the  Hemlock, 
and  thus  lengthen  their  operations.  Unless  the  mills  acquire  and 
cut  the  defective  ridge  forests,  they  will  have  to  be  closed  within 
the  next  ten  years. 
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The  present  annual  cut  of  the  mills  of  the  county  is  about  25  mil- 
lion feet.  The  small  portable  mills,  of  which  there  are  a  number 
in  the  coimty,  cut  less  than  one-fifth  of  this  annual  output.  The  bulk 
of  the  lumber  cut  is  Hemlock,  while  Spruce,  "White  Pine,  Chestnut, 
Oak,  Maple,  Beech,  and  Basswood  fumish  the  remainder.  The  -nrin- 
cipal  manufactured  product  is  lumber  and  with  it  large  quantities  of 
lath,  shingles  and  barrels  are  produced. 

The  object  of  the  large  companies  is  to  cut  and  market  as  rapidly 
as  possible  all  material  on  their  tracts.  The  mills  are  located  on 
streams  and  the  logs  are  brought  from  the  woods  over  logging  rail- 
roads. In  one  case  the  haul  is  over  15  miles.  The  mills  are  con- 
nected with  the  Baltimore  and  Ohio  Eailroad  by  means  of  spurs  and 
load  their  product  for  shipment  direct  from  the  yards. 

The  small  mills  do  not  run  steadily  and  the  quality  of  lumber  pro- 
duced is  generally  poor.  Their  cut  is  mainly  hardwood  and  is,  in 
many  instances,  from  culled  forest  or  small  isolated  bodies  of  fair 
timber.  The  logs  are  brought  to  the  mills  by  teams  and  the  manu- 
factured lumber  is  hauled  by  wagons  to  shipping  points.  A  few 
small  mills  are  making:  soft-wood  shingles,  but  find  it  difficult  to 
obtain  material  for  a  continuous  run. 

The  present  imconservative  methods  of  lumbering  in  the  county 
are  rapidly  denuding  the  best  timber  lands.  Xo  attempt  is  being 
made  to  insure  a  future  supply.  The  cut  is  as  close  as  possible,  and 
includes  all  material  that  can  be  marketed.  Little  care  is  exercised 
to  prevent  fires  after  lumbering  and  the  greater  part  of  the  slashings 
are  burnt  over.  The  fires  have  been  so  severe  in  places  as  to  com- 
pletely kiU  all  timber  and  other  growth  left  on  the  land.  This  is  espe- 
cially noticeable  on  the  Spruce  and  Hemlock  slashings. 

FOREST  FIRES. 

The  future  of  Garrett  county  as  a  lumber  producing  region  is  not 
bright.  This  is  due  to  the  severe  lumbering  and  to  the  prevalence  of 
forest  fires  in  the  county.  The  problem  of  protecting  the  cut-over 
and  culled  forest  lands  is  here,  as  in  all  the  principal  lumber  regions 
of  the  United  States,  one  of  paramount  importance.    Xo  single  prob- 
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Fig.  l.-RIDGE  TIMBER,  CHESTNUT  AND  OAK,  BACKBONE  MOUNTAIN. 


F1G.2.-CUT  AND  CULLED  FOREST,  HEMLOCK  LANDS,  CASTLEMAN  RIVER. 
FORESTS  OF  GARRETT  COUNTY. 
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lem  confronting  timber  production  in  the  county  outranks  this.  Fires 
in  the  forest  are  usually  the  result  of  carelessness.  In  sections  where 
logging  companies  employ  locomotives,  fires  from  carelessness  are  yery 
common.  The  condition  of  the  cut-over  lands  on  the  Youghiogheny 
river,  Bear  Creek,  and  Cherry  Creek  is  a  good  illustration  of  the 
indifference  of  the  lumber  companies  of  the  county  to  damage  by  fire. 
Thousands  df  young  Spruce  and  much  good  material  cut  and  skidded 
were  destroyed  or  injured  by  fire  last  year  in  the  cutting  between 
!N"egro  and  Meadow  mountains.  Fires  on  the  ridge  have  rendered 
the  trees  there  defective  and  in  places  even  the  humus  and  thin 
layers  of  soil  over  the  rock  have  been  destroyed.  A  similar  damage 
is  also  noticeable  on  the  Hemlock  cuttings  along  the  Youghiogheny 
river  and  Bear  Creek.  Large  areas  of  culled  Chestnut  and  Oak  lands 
in  all  parts  of  the  county  have  been  burned  over  and  thrifty  young 
sprouts  and  seedlings  were  killed  and  in  many  cases  the  stumps  also. 
Eepeated  fires  in  some  sections  have  completely  destroyed  the  valu- 
able trees,  especially  on  the  ridges  where  the  burns  are  now  waste 
tracts  covered  with  only  a  low  growth  of  Barren  Oak,  Mountain 
Laurel,  and  scattered  patches  of  scrubby  Pitch  Pine. 

Through  neglect  and  indifference  one  of  the  county's  chief  sources 
of  revenue  is  rapidly  disappearing.  Its  growing  industries  will  be 
seriously  crippled  if  some  action  is  not  taken  to  prevent  the  cutting 
off  of  the  local  supply  of  wood  materials. 

USES  OF  WOOD. 

The  wood  of  Garrett  county  reaches  the  market  in  two  forms, 
either  as  a  manufactured  product  or  as  a  raw  material.  The  manu- 
factured products  are,  lumber  (including  plank  and  square  or  dimen- 
sion stuff),  shingles,  lath,  barrels,  and  excelsior.  The  raw  material 
marketed  includes  pulpwood,  mining  timbers,  spars,  railroad  ties, 
fencing  material,  fuel  and  tanbark.  In  value  and  amount  the  manu- 
factured products  exceed  the  raw  material. 

Lumber. — Most  of  the  timber  cut  in  the  county  goes  to  the  mills 

and  is  sawn  into  boards,  plank,  or  dimension  stuff.    The  combined 

daily  cut  of  the  mills  averages  about  100,000  feet,  board  measure. 
21 
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The  coniferous  lumber  comes  from  Hemlock,  Spruce,  and  White 
Pine.  Oak  and  Maple  furnish  most  of  the  hardwood  lumber,  while 
smaller  amounts  of  Beech,  Birch,  and  Basswood  are  manufactured. 

Lath,  Shingles,  Barrels  and  Excelsior. — Some  of  the  large  lum- 
ber mills  also  manufacture  lath  and  shingles  from  their  softwood 
slabs,  while  a  few  small  mills  in  the  county  make  nothing  but  shingles. 
The  annual  output  of  the  shingle  mills  is  small  compared  with  the 
lumber  produced  and  the  iiin  of  the  mills  is  in-egular  owing  to  the 
scarcity  of  suitable  material. 

A  barrel  factory  operated  in  connection  with  one  of  the  large  mills 
uses  all  of  the  good  White  Oak  on  the  company's  tract. 

A  small  mill  at  Blaine  is  engaged  exclusively  in  the  manufacture 
of  excelsior.    Small  but  entire  logs  are  used. 

PuLPWooD. — The  trees  commonly  used  for  pulpwood  are  Spruce, 
Basswood,  Cucumber-tree  and  Tulip-tree.  There  is,  however,  no 
extensive  cutting  in  the  county  for  pulpwood  alone.  Only  small 
inferior  trees  and  tops  reach  the  pulp  mills.  Softwood  slabs  from 
the  saw-mills  are  sometimes  used  for  certain  grades  of  pulp.  The 
annual  cut  of  pulpwood  varies  and  is  never  large.  The  nearest 
market  for  this  material  is  at  Luke,  Allegany  county,  on  the  Potomac 
river. 

Mining  Timbers. — The  demand  for  these  materials  is  a  growing 
one  and  of  considerable  importance.  The  mines  of  the  Georges  Creek 
valley  in  Allegany  county  and  those  surrounding  Piedmont  are  the 
principal  users  of  mine  timbers.  Savage  Mountain  is  being  stripped 
of  its  timber  to  furnish  these  mines.  Any  sound  tree  six  inches  in 
diameter  may  be  used  for  props.  The  culled  forests  and  other  sprout- 
lands  yield  a  fair  amount  of  prop  timber.  Further  growth  of  the 
mining  interests  of  the  county  will  probably  create  a  large  demand 
for  mine  props  and  lagging,  so  that  in  the  future  the  production  of 
this  timber  is  likely  to  be  an  industry  of  great  importance  to  the 
county. 

Spars. — Spruce  is  the  only  timber  in  the  county  used  for  spars. 
Formerly  in  cutting  a  tract  of  Spruce  the  spars  were  the  first  material 
removed,  as  only  the  very  best  of  the  trees  could  be  used.    The  spar 
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industry,  however,  is  practically  at  an  end.  The  last  body  of  Spruce 
fit  for  this  purpose  is  being  cut  now,  and  the  land  from  which  the 
timber  is  being  taken  will  probably  be  used  for  agriculture,  so  that  it 
is  not  likely  that  a  second  crop  of  Spruce  will  be  grown. 

Ties. — The  timber  used  for  ties  is  mainly  of  small  size,  or  of 
inferior  quality.  The  logging  and  coal  roads  use  most  of  the  ties  cut. 
Hemlock,  Beech,  Birch,  and  Maple  are  used  by  the  logging  roads, 
while  a  better  class  of  ties  are  cut  from  "White  Oak,  Chestnut  Oak, 
and  Chestnut  for  the  Baltimore  and  Ohio  Eailroad.  The  cutting  is 
done  by  farmers  or  small  contractors  du.ring  the  winter  or  other  dull 
seasons.    The  ridge  and  culled  forests  furnish  most  of  this  timber. 

Fencing  Material. — Farmers  readily  obtain  plenty  of  good  fenc- 
ing material  from  the  large  areas  of  culled  or  virgin  forests  surround- 
ing the  agricultural  valleys.  Second  growth  Oak,  Chestnut  and 
Locust  may  be  had  on  many  of  the  culled  areas,  while  the  ridge  forests 
furnish  plenty  of  Oak  and  Chestnut  for  this  use.  Chestnut  is  pre- 
ferred for  rails,  while  White  Oak,  Chestnut  Oak,  and  Locust  are  used 
for  posts. 

Fuel.- — The  use  of  wood  for  fuel  is  probably  less  in  Gan-ett  than 
in  any  other  county  in  the  state.  Coal  is  very  cheap  and  many 
farmers  dig  a  supply  on  their  lands.  Coal  is  commonly  used  for  all 
heating  purposes  and  even  for  burning  lime.  This  general  use  of 
coal  for  all  domestic  fuel  makes  it  impossible  to  dispose  of  the  waste 
hardwood  tops  left  left  by  lumbermen.  Thousands  of  cords  of  good 
Oak,  Chestnut,  and  other  hardwoods  are  left  to  rot  in  the  woods,  and 
this  large  amount  of  slash  always  adds  to  the  fire  danger.  The  future 
will  probably  see  but  little  increase  in  the  demand  for  fuel,  and  unless 
some  industry  using  small  and  inferior  material  is  introduced,  the 
fullest  utilization  of  the  hardwood  cut  is  impossible.  Charcoal  kilns, 
acid  factories,  and  tool  handle  or  spool  mills,  would  be  able  to  use 
the  wood  now  going  to  waste  in  the  county. 

Tanbark. — All  of  the  Hemlock  and  Chestnut  Oak  bark  peeled 
in  the  county  finds  a  ready  market  at  the  tanneries  of  neighboring 
counties.  The  nearest  market  is  just  across  the  Potomac  in  "West 
Virginia.  While  the  amount  of  Chestnut  and  Oak  bark  produced  is 
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small,  the  lumber  companies  annually  peel  large  quantities  of  Hem- 
lock bark  from  the  timber  cut  on  their  tracts. 

The  following  table  will  give  an  idea  of  the  yield  of  bark  per  acre 
of  the  types  producing  Hemlock.  The  present  stand  for  the  county 
is  also  shown: 

TABLE  NO.  11. 
Hemlock  Babk. 
Trees  12  inches  and  over  in  diameter  breast-high. 


Sub-type.  Area.  Average  Stand  per  acre.        Total  yield. 

Acres.  Cubic  Feet.  Cords.'  Cubic  Feet.  Cords. 

Hemlock                                        143         853.86  9.49  122,102  1,357 

Hemlock  and  hardwoods   1,280         312.27  3.47  399,706  4,442 

Spruce                                          730         287.86  3.20  210,138  2,336 

White  Pine                                    3         176.45  1.96              529  6 

Total   2,156         339.73  3.77  732,475  8,141 


FUTURE  PROTECTION  AITD  UTILIZATION. 

Thus  far  only  the  present  condition  of  Garrett  county  forests  and 
the  present  crop  and  its  removal  have  been  considered.  With  the 
removal  of  the  original  stand  of  timber  the  owner  of  forest  land 
usually  ceases  to  consider  a  further  yield.  It  is  believed  that  this 
conception  of  a  lumbered  forest  as  a  "  dry  well "  is  largely  respon- 
sible for  the  poor  condition  of  Garrett  county  forests.  Fires  are 
allowed  to  sweep  across  cut-over  lands,  killing  sprouts  and  seedlings 
because  the  owner  does  not  fully  realize  the  amount  of  damage  done. 
Therefore,  if  he  endeavors  to  prevent  fires  on  his  lands  it  is  chiefly 
because  his  fences,  grain  crops,  or  buildings  are  in  danger,  or  he  fears 
a  law-suit,  shoidd  the  fire  spread  to  a  neighbor's  land.  As  long  as 
this  view  is  held  by  forest  owners  the  principles  of  practical  forestry 
will  never  be  seriously  considered. 

Possible  Timber  Production. 

That  the  cut-over  lands  are,  in  most  instances,  capable  of  producing 
a  never-failing  amount  of  timber  if  properly  managed  is  readily  seen. 
If  a  given  tract  of  land  has  in  the  past  produced  a  forest  and  has  not 

^  A  cord  of  piled  bark  equals  90  cubic  feet. 
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been  subjected  to  fire  which  may  destroy  its  capacity  to  support,  or 
delay  the  establishment  of,  tree  growth,  it  is  reasonable  to  suppose 
that  it  will  again  produce  forest  trees.  The  belief  of  the  farmer  in 
the  crop-producing  power  of  his  land  leads  him  to  continue  to  plow, 
plant  and  cultivate  a  crop.  The  forester's  belief  in  the  continued 
productiveness  of  soil  leads  him  to  start  and  tend  a  crop  of  trees, 
using  methods  different  from  the  farmer's  methods  only  in  the  length 
of  time  needed  to  mature  the  crop.  The  axe,  instead  of  the  hand 
or  hoe,  is  used  in  thinning  and  weeding,  and  the  saw  and  wedge, 
instead  of  the  scythe  and  reaper,  at  the  harvest.  The  difference  is 
in  degree  rather  than  in  kind. 

Management  of  Forest  Lands. 

If  it  is  admitted  that  the  lumbered  areas  are  capable  of  again  sup- 
porting tree  growth,  we  have  but  to  start  a  new  crop  (in  many  cases 
it  is  already  started)  and  care  for  it  until  maturity  in  order  to  harvest 
a  second  crop.  With  care  this  process  may  be  carried  on  from  gene- 
ration to  generation  and  the  land  need  never  be  idle. 

The  thought,  however,  of  tending  a  crop  that  takes  from  thirty 
to  sixty  years  to  mature  is  one  that  seldom  appeals  to  private  indi- 
viduals. The  farmer  gets  returns  from  his  crop  in  a  few  months,  the 
orchardist  in  from  five  to  ten  years,  while  the  forester  seldom  harvests 
a  crop  under  thirty  years.  Although  this  may  keep  many  from  plant- 
ing trees  for  timber,  it  need  not  prevent  owners  of  forest  lands 
with  timber  well  along  toward  maturity  from  caring  for  and 
improving  their  growing  crops.  The  small  holder  should  never 
allow  his  forest  to  be  completely  cut  over,  if  he  is  unwilling 
to  wait  a  long  period  for  the  second  crop.  It  is  best  for  him  to 
practice  a  selection  system  in  which  a  certain  amount  of  material  is 
marketed  every  year  and  the  cutting  so  regulated  as  to  improve  the 
condition  of  the  remaining  trees.  For  instance,  if  a  farmer  owns 
100  acres  of  young  Oak  and  Chestnut  in  a  dense  stand,  thirty  to 
forty  feet  high,  he  may  remove  some  of  the  trees  that  will  make 
posts,  rails,  or  ties;  these  trees  should  be  selected  from  different  places 
in  the  stand  not  be  taken  from  one  spot.    Single  trees  of  suitable  size 
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which  are  crowding  others  may  be  removed,  giving  the  remaining 
trees  a  better  chance  to  grow.  If  there  is  a  sale  for  cordwood,  mine 
props,  or  small  material,  the  crooked,  decayed,  least  desirable  species, 
or  injured  trees  may  be  removed,  leaving  the  thrifty,  straight,  and 
more  merchantable  kinds  for  future  cuttings.  By  following  this 
method  forests  that  are  now  full  of  broken,  decayed,  and  stunted 
trees  and  undesirable  species  ma /  later  become  woods  of  only  steadily 
growing  merchantable  trees,  with  tall,  clean  stems.  This  improve- 
ment can  be  made  with  but  little  cost  to  the  owner,  and  in  many 
cases  the  thinnings  will  yield  a  revenue.  If  in  the  fanner's  lifetime 
the  remaining  crop  does  not  matm-e,  he  still  has  had  abundant  mater- 
ial for  home  use  and  for  sale  year  by  year,  and  the  forest,  worth 
perhaps  $400  when  he  began  to  care  for  it,  will  when  he  dies  have 
200  to  400  trees  per  acre  that  will  cut  two  ties  per  tree,  and  the  crop 
at  ten  cents  per  tie  will  be  Avorth  $40  to  $80  per  acre.  Instead  of 
leaving  to  his  children  $400  worth  of  inferior  woodland,  he  leaves 
them  $4000  to  $6000  of  merchantable  tie  timber,  which  they  may 
sell  or  further  improve  by  caring  for  the  trees  until  they  reach  larger 
timber  sizes.  In  this  calculation  taxes  may  be  disregarded,  as  the 
farmer  seldom  sells  his  wood  land,  but  pays  the  taxes  year  after  year 
on  land  producing  poor  timber  crops,  or  none  at  all. 

Fire  Damaqe. 

If  a  farmer  decides  to  systematically  improve  his  woodlands,  con- 
sidering them  as  an  interest  bearing  investment,  he  should  protect 
his  forest  crop.  The  greatest  danger  to  which  Garrett  county  forests 
are  subjected  is  fire.  The  damage  due  to  fire  is  never  fully  realized 
by  the  majority  of  forest  owners,  unless  mature  timber  is  killed  out- 
right. But  every  light  surface  fire  running  through  the  woods  injures 
the  growing  crop.  The  fallen  leaves  are  essential  to  the  best  develop- 
ment of  the  trees,  for  by  their  decomposition  they  return  food  mater- 
ial to  the  soil,  foam  soil  over  rocky  places,  and  prevent  the  evapora- 
tion of  soil  moisture  by  acting  as  a  close  covering  or  mulch  in  periods 
of  little  rain.  Surface  fires  burn  the  leaves  and  in  very  dry  seasons 
the  partially  decomposed  leaves  and  twigs  also  that  constitute  the 
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upper  layers  of  the  soil,  and,  in  rocky  places,  the  only  soil.  Besides 
this  damage,  seedlings  up  to  a  few  feet  high  are  killed  by  surface 
fires,  and,  as  in  many  cases,  these  are  the  trees  which  should  furnish 
a  new  crop  when  the  older  ones  are  removed,  the  damage  is  a  very 
serious  one.  Often  the  litter  of  leaves,  branches  and  fallen  trees  is  so 
great  as  to  enable  surface  fires  to  injure  the  boles  of  the  larger  trees; 
the  bark  is  killed  on  one  side,  decay  enters,  and  later  the  whole  tree 
becomes  worthless  from  the  spread  of  rot  in  the  stem.  Where  sprout 
lands  are  burned,  the  damage  is  often  even  greater  than  in  the  older 
forest.  Here  the  sprouts  are  killed,  putting  back  the  growth  five  or 
ten  years,  and  often  the  stumps  and  young  seedlings  among  them 
are  destroyed,  and  the  future  stand,  instead  of  being  a  dense  one  of 
Chestnut  and  Oak,  is  an  open  one  or  a  low  thicket  of  Mountain  Laurel 
and  Barren  Oak.  Eepeated  fires,  especially  on  rocky,  shallow  ridge 
soils,  destroy  every  vestige  of  tree  growth,  burn  the  humus  from  the 
soil,  and  leave  the  land  in  such  a  condition  that  for  years  it  refuses 
to  produce  a  forest  cover. 

Fire  Protection. 

To  produce  the  best  wood  crops  fire  must  be  kept  from  forest  lands. 
This  is  best  done  in  the  case  of  woodlands  of  a  few  hundred  acres  by 
surrounding  the  timbered  area,  if  possible,  with  a  belt  of  cleared 
land  to  prevent  fires  from  reaching  it  from  adjoining  woods.  By 
keeping  the  roads  and  trails  through  the  woods  free  from  brush  and 
weeds  and  by  cutting  and  burning  along  them  once  a  year  it  is  pos- 
sible to  confine  surface  fires  started  within  the  forest  to  small  tracts, 
and  to  back-fire  if  necessary  to  check  fires  with  much  headway.  After 
these  precautions  are  taken,  watchfulness  during  the  dry  season  when 
fires  are  most  prevalent  will  reduce  the  fire  danger  to  a  minimum. 
With  the  danger  from  fire  removed,  the  wood  crop  of  Garrett  county 
is  practically  assured. 

Care  of  the  Forest  Crop. 
Besides  fire  protection,  the  amount  of  time  and  care  spent  by  the 
owner  on  a  forest  property  must  be  determined  by  his  object  in  grow- 
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ing  trees.  If  he  desire  simply  eordwood  or  fencing,  but  little  care 
will  be  needed  beyond  the  removal  of  trees  that  are  crowding  and 
stunting  the  main  crop.  Work  in  the  forest  should  be  done  gradu- 
ally, as  the  material  cut  can  be  utilized  and  at  a  season  of  the  year, 
as  in  winter,  when  farm  work  is  light. 

If  the  farmer  desires  better  material  from  his  woodlands  than 
eordwood  more  care  and  attention  will  be  necessary.  To  produce  ties 
or  lumber  careful  thinnings  must  be  made  and  only  those  species 
allowed  to  reach  maturity  which  yield  such  materials.  The  stem 
should  be  tall  and  free  of  limbs,  necessitating  a  thick  stand  in  youth 
to  kill  the  lower  limbs.  As  the  trees  mature  thinnings  must  be  made 
to  induce  a  good  diameter  growth.  A  little  thought  and  care  on  the 
part  of  the  small  forest  owner  will  resiilt  in  a  much  improved  forest 
crop.' 

The  treatment  of  larger  tracts  not  held  in  connection  with  farm 
lands  or  other  revenue  producing  areas,  as  mines  or  quarries,  should 
be  similar  to  that  for  woodlots.  The  necessary  annual  expenditure 
for  protection  and  taxes  on  large  tracts  of  land,  from  which,  owing 
to  their  burnt  and  cut-over  condition  no  return  can  be  expected 
for  a  long  period  of  years,  is  the  greatest  drawback  to  this  foi-m  of 
investment.  For  this  reason  large  lumber  firms  and  individual  owners 
usually  dispose  of  the  better  portions  of  their  cut-over  lands  to  adjoin- 
ing property  owners.  The  unsalable  portions  are  neglected  and 
often  revert  to  the  state  through  unpaid  taxes. 

Michigan,  Pennsylvania  and  Kew  York  have  found  it  wise  to  pur- 
chase and  set  aside  as  forest  reserves  large  areas  of  these  abandoned 
lands.  The  object  of  the  reservation  is  to  preserve  the  beauty  of  cer- 
tain regions,  furnish  breeding  grounds  for  game,  prevent  erosion  and 
floods,  and  to  furnish  the  wood  consuming  industries  of  the  state 

*  If  a  more  detailed  plan  of  management  is  desired  for  the  woodlot, 
the  Bureau  of  Forestry,  U.  S.  Department  of  Agriculture,  is  prepared  to 
supply  such  a  working  plan,  the  terms  of  arrangement  for  which  are  out- 
lined in  Circular  21.  The  Bureau  also  offers  tree  planting  plans,  the  terms 
of  which  are  set  forth  in  Circular  22.  Copies  of  these  circulars  can  be  had 
by  applying  to  the  Bureau  of  Forestry,  Washington,  D.  C. 
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with  the  necessary  materials.  The  state  rather  than  an  individual 
can  afford  to  hold  and  protect  large  areas  of  forest  land  from  which 
no  immediate  revenue  is  obtained  because  of  the  indirect  as  well  as 
the  direct  benefits  derived.  Pleasure  resorts,  game  preserves,  and 
protected  watersheds  are  benefits  for  which  the  state  is  or  should  be 
willing  to  pay,  while  the  individual  is  interested  chiefly  in  the  direct 
money  returns  from  his  investment. 
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Coal  Measures,  184. 

Coal  seams,  section  showing  posi- 
tion of,  185. 

Coal  seams,  table  showing  correla- 
tion of,  186. 
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140. 

Conemaugh  formation,  shales  of, 
219. 
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Mauch  Chunk  formation,  lithologic 
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Monongahela  formation,  lithologic 
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Parker  coal,  economic  value  of,  189. 
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Peale,  A.  C,  75. 

Pennington  formation,  100. 

Permian,  83,  144,  181. 

Petroleum  in  Garrett  county,  230. 

Phillips,  G.  J.,  71. 

Philson  seam,  186. 

Phosphate  rock,  229. 

Physiography  of  Garrett  county,  27. 

Piedmont  sandstone,  109. 

Pittsburg-  coal,  179,  186,  204. 

Pittsburg  coal,  sections  in,  204-206. 

Piatt  seam,  137,  186. 

Piatt,  F.,  65.  72. 
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Precious  metals,  in  Garrett  county, 
230. 

Precipitation,    in    Garrett  county, 

266. 
Preface,  19. 

Pre-Quaternary  periods,  181. 

Pressey,  H.  A.,  20,  275. 

Price,  T.  Malcolm,  221. 

Private   investigations    of  Garrett 

county  resources,  56. 
Prosser,  C.  S.,  62,  80,  84. 
Protection  of  forests,  324. 
Pulpwood,  manufacture  of,  322. 
Pumpelly,  R.,  75. 

Q 

Quakertown  coal,  106,  172,  186,  187. 
Quakertown  coal,  section  of,  187. 
Quaternary,  145,  182. 
Quaternary  soils,  products  of,  250. 
Quaternary  system,  83. 

B 

Rainfall,    table    showing  monthly 

and  annual,  268. 
"  Railroad  "  seam,  186. 
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Railroad  ties,  manufacture  of,  323. 
Rankin,  Alexander,  80. 
Rankin,  Robt.  G.,  71. 
Redstone  coal,   143,  186,  206. 
Redstone  coal,  economic  value  of, 
206. 

Redstone  limestone,  143,  180. 
Relation  of  agriculture  to  physiog- 

raphj'  and  climate,  236. 
Remsen,  Ira,  5. 
Residual  clays,  219. 
Ridge  timber,  307. 
Ries,  Heinrich,  63,  81,  214,  215. 
Riordan,  O.,  73. 
River  bottoms,  147. 
River  terraces,  146. 
Road  materials  in  Garrett  county, 

227. 

Rogers,  H.  D.,  58,  69,  70,  71,  124. 
Rogers,  W.  B.,  58.  65,  69,  70,  74. 
Romney  formation,  84. 
Rowe,  R.  B.,  7. 

S 

Saltsburg  sandstone,  136,  177. 
"  Sand  rock  vein,"'  124,  186. 
Sandstones  in  Garrett  county,  224. 
Savage  formation,  125. 
Savage  Mountain  Fire-Brick  Works. 
213. 

Savage  Mountain  fire-clay  mine,  sec- 
tion at,  107. 

Savage  river,  description  of,  283. 

Savage  valley  and  the  Glades  dis- 
trict, 28,  33. 

Savage  valley  and  the  Glades  dis- 
trict, drainage  of,  35. 

Savage  valley  and  the  Glades  dis- 
trict, stream  adjustment  of,  35. 

Savage  valley  and  the  Glades  dis- 
trict, structure  of,  35. 

Savage  valley  and  the  Glades  dis- 
trict, topography  of,  33. 

Scharf,  J.  T.,  74-76. 

Schoolfield,  L.  H.,  253,  272. 

Schuchert,  C,  166. 

Schumann,  C.  H.,  77. 

Seam  A,  186. 

Seam  A',  186. 

Seam  B,  186. 

Seam  C,  186. 

Seam  C',  186. 

Seam  D,  186. 


Seam  E,  1S6. 

Section  showing  position  of  coal 
seams,  185. 

Sedimentary  clays,  219. 

Sedimentary  record  in  Garrett  coun- 
ty, 165. 

Sewickley  coals.  143,  180,  186,  207. 

Sewickley  limestone,  180. 

Shales  of  Garrett  county,  217. 

Sharon  coal-group,  172. 

Sharon  coal,  economic  value  of,  185. 

Sharon  conglomerate,  106. 

Sharon  seam.  1S.5.  ISO. 

Shepard,  C.  U.,  57. 

Sheppard,  Forrest,  57,  69. 

Shingles,  manufacture  of,  322. 

Shriver,  James,  56,  67. 

Silliman,  Benj.,  57,  68,  69,  70. 

Silver  in  Garrett  county,  2'30. 

Silvester,  R.  W.,  5. 

Sincell,  E.  H.,  292. 

"  Six-foot  "  coal,  121,  186,  190. 

Slag,  228. 

"  Slate  seam,"  186. 

Slope  timber,  307. 

Smith,  John  "Walter,  5. 

Smock,  J.  C,  74. 

Snowfall  in  Garrett  county,  269. 

Snowfall,   table   showing  monthly 

and  annual,  270. 
Soils,  fertility  of,  235. 
Soil  formations,  239. 
Soils  of  Garrett  county,  233. 
Soils,  historical  sketch  of,  238. 
Soils,  origin  of,  233. 
Spars,  manufacture  of,  322. 
Specht,  S.  P.,  253,  272. 
"  Split-six  "  seam,  121,  186,  189. 
"  Split-six  "  coal,  sections  of,  189. 
Spruce  timber,  314. 
Stevenson,  J.  J.,  58,  59,  73,  75,  81,  89, 

135,  136. 
Stony  river  syncline,  149. 
Stratigraphy  of  Garrett  county,  81. 
Stream  adjustments  of  Castleman 

valley  district,  42. 
Stream    adjustments    of  Potomac 

valley  district,  31. 
Stream  adjustment  of  Savage  val- 
ley and  the  Glades  district,  35. 
Stream    adjustment    of  Youghio- 

gheny  valley  district,  47. 
Structural  occurrence  of  the  coals, 

208. 
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structure  of  Castleman  valley  dis- 
trict, 41. 

Structure  of  Garrett  county,  147. 

Structure  of  Potomac  valley  district, 
29. 

Structure  of  Savage  valley  and  the 

Glades  district,  35. 
Structure  of  Youghiogheny  valley 

district,  47. 
Sudworth,  Geo.  B.,  303,  316. 
Sugar  maple  in  Garrett  county,  310. 
Sunnyside,    meteorological  station 

at,  273. 

Surveys  by  national  government,  63. 

Surveys  by  private  interests,  56. 

Surveys  by  the  State,  59. 

Swain,  Geo.  F.,  74. 

Swamp  timber,  312. 

Synclines,  148,  155,  157,  161,  164. 

T 

Table  of  elevation  of  mountain 
crests  and  wind-gaps  in  Savage 
valley  district,  34. 

Table  of  formations  in  Garrett 
county,  83. 

Table  showing  the  correlation  of  the 
coal  seams,  186. 

Table  showing  daily  gage  heights 
of  Potomac  river,  282. 

Table  showing  highest  recorded 
temperatures,  258. 

Table  showing  lowest  recorded  tem- 
peratures, 259. 

Tables  showing  magnetic  declina- 
tion, 292. 

Table  showing  monthly  and  annual 

rainfall  in  Garrett  county,  268. 
Table  showing  monthly  and  annual 

snowfall,  270. 
Table  showing  mean  monthly  and 

annual  temperatures  in  Garrett 

county,  256. 
Tables  showing  species  of  trees  in 

Garrett  county,  308. 
Tables  showing  total  timber  stand, 

315,  316. 

Table  showing  variations  in  tem- 
perature, 255. 

Taft,  Joseph,  64,  66,  78,  125,  140,  148, 
149,  150,  153. 

Tanbark,  324. 


Taxonomy  of  Allegheny  formation, 
124. 

Taxonomy  of  Conemaugh  forma- 
tion, 140. 

Taxonomy  of  Dunkard  formation, 
145. 

Taxonomy  of  Greenbrier  formation, 
98. 

Taxonomy  of  Hampshire  formation, 
89. 

Taxonomy  of  Jennings  formation, 
87. 

Taxonomy  of  Mauch  Chunk  forma- 
tion, 100. 

Taxonomy  of  Monongahela  forma- 
tion, 144. 

Taxonomy  of  Pocono  formation,  92. 
Taxonomy  of  Pottsville  formation, 
109. 

Taylor,  R.  C,  70,  71. 

Temperature,  daily  range  of,  260. 

Temperature,  observations  on,  254. 

Temperature  ranges,  257. 

Temperatures,  table  showing  high- 
est recorded,  258. 

Temperatures,  table  showing  lowest 
recorded,  259. 

Temperatures,  table  showing  mean 
monthly  and  annual,  256. 

Temperature  variations  in  Garret  b 
county,  255. 

Terraces,  146. 

Thomas  seam,  124,  186,  195. 
Thomas  coal,  economic  value  of,  195. 
Three-foot  seam,  124,  186,  195. 
Three-foot  coal,  economic  value  of, 
195. 

Thunder-storms  in  Garrett  county, 
271. 

Ties,  manufacture  of,  323. 

Timber  in  Garrett  county,  307. 

Timber,  possible  production  of,  324. 

Timber,  tables  showing  present  vir- 
gin stand,  315,  316. 

Topographic  districts  of  Garrett 
county,  27. 

Topographic  features  of  Garrett 
county  reviewed,  51. 

Topography  of  Castleman  valley 
district,  41. 

Topography  of  Potomac  valley  dis- 
trict, 28. 

Topography  of  Savage  valley  and 
the  Glades  district,  33. 
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Topography  of  Youghiogheny  valley 

district,  45. 
Trees,  species  of,  308. 
"  Twenty-two-inch  "  seam,  1S6. 
Types  of  soils,  in  Garrett  county, 

239. 

Tyson  coal,  section  of,  207. 

Tyson,  P.  T.,  57,  58,  60,  66,  68,  71,  72. 

Tyson  seam,  144,  186,  207. 

U 

Ulrich,  E.  O.,  16G. 
U.  S.  Coast  and  Geodetic  Survey,  20. 
U.  S.  Department  of  Agriculture.  20, 
328. 

U.  S.  Geological  Survey,  20,  64,  65, 
277. 

U.  S.  Weather  Bureau,  20,  253. 
Uniontown  coal,  ISO,  186. 
Upper    Cambridge    limestone,  135, 
177. 

Upper  Freeport  coal,  124,  175,  186, 

195,  209,  211. 
Upper  Freeport  coal,  sections  of, 

196-198. 
Upper  Greenbrier,  96. 
Upper   Kittanning-  coal,   174,  186, 

194. 

Upper   Kittanning   coal,  economic 

value  of,  194. 
Upper  ^Mercer  seam,  ISO, 
Upper  Productive   Coal  Measures, 

144. 

Upper  Sewicklev  coal,  144,  186,  187, 
207. 

Upper  Sewickley  coal,  section  of, 
207. 

Upper  Youghiogheny  basin,  struc- 
tural occurrence  of  coal  in,  211. 

Upper  Youghiogheny  syncline,  atti- 
tude of  the  strata  of,  158. 

Upper  Youghiogheny  syncline,  gen- 
eral features  of,  158. 

Upper  Youghiogheny  syncline,  posi- 
tion of,  157. 

V 

Veitch,  F.  P.,  61,  81. 
Virgin  forests,  306. 


W 

Waha,  A.  0.,  303. 

Washington  County  Group,  145. 

Waverly  group,  92. 

Wajnesburg  coal,   181,   186,  207. 

Waynesburg  coal,  section  in,  208. 

Weeks,  Joseph  D.,  64,  78. 

Weld,  H.  T.,  69. 

Wellersburg  syncline,  149. 

W^esternport  coal,  economic  value 

of,  188. 
Westernport  seam,  186. 
White,  David,  65,  81,  89,  106,  109, 

172. 

White,  I.  C,  59,  64,  66,  74,  76,  77, 
79,  89,  114,  122,  124,  133,  134,  136, 
137,  140,  175,  178,  187,  231. 

White  oak  timber,  309. 

White  pine  timber,  313. 

•'  White  Eock,"  seam,  122,  186. 

Whitney,  Milton,  20.  61,  77. 

Wilbur,  F.  A.,  74. 

Williams,  George  Huntington,  61,  77. 
Willis,  Bailey,  64,  78,  80,  148,  169. 
Wind  direction,  271. 
Wood  for  fuel,  323. 
Wood,  uses  of,  321. 


Y 

Youghiogheny  river,  daily  gage 
height  at  Friendsville,  286,  287. 

Youghiogheny  river,  description  of, 
285. 

Youghiogheny  river,   est.  monthly 

discharge,  288. 
Youghiogheny   river,    rating  table 

for,  287. 

Youghiogheny  valley  district,  28,  45. 

Youghiogheny  valley  district,  drain- 
age of,  47. 

Youghiogheny  valley  district,  stream 
adjustment  of,  47. 

Youghiogheny  valley  district,  struc- 
ture of,  47. 

Youghiogheny  valley  district,  topog- 
raphy of,  45. 
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